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ABSTRACT 



The purpose of the study was to determine the 
effects of class size and the use of teacher aides on pupil behavior 
and teacher behavior in educable mentally handicapped classes at the 
primary and intermediate grade levels. Ir. the course of the study 20 
classes remained constant and 18 aides were employed throughout the 
project. Effects on pupil behavior were determined by contrasting the 
educational and linguistic achievement and social behaviors in the 
several instructional arrangements. Researchers concluded that the 
major impact of the aides alone appeared to be a reduction in 
undesirable behavior in the classroom and an enhancement of the 
spelling achievement; class size alone had an effect on arithmetic 
and classroom behavior, with the standard classes gaining more in 
math and manifesting less negative behavior than the increased 
classes. It was generally felt that the most pronounced effects of 
the study appeared in the primary classes and suggested to the 
researchers that administrative strategies other than aides and class 
size should be developed to enhance the behavioral, linguistic 
functioning of intermediate educable mentally handicapped pupils. (CD) 
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SUMMARY 





Research evidence regarding the use of teacher aides and varying class 
size in the education of the mentally retarded has been at best contradictory 
and at worst non-existent. The impact in terms of cost and possible benefits 
(or lack of them) of these aspects of the educational process warranted their 
close examination. 

EMR classes were assigned, on a sequential random basis, to the cells of 
a 2x2x2x3 repeated measures design. The factors of the design were class 
(p rimary- int ermediat e) , aides (present-absent), size (standard-standard + 50%), 
and time (three testing times spaced eight months apart). Dependent variables 
in the study were the following: 

(1) Academic - WRAT subtests reading, spelling, and arithmetic. 

(2) Language - Illinois Test of Psycholinguistic Abilities (ITPA) 

- language measures derived from speech samples. 

(3) Behavior - five indices of rated classroom behavior: disruptive 

behavior, attentive involvement, withdrawal, timidity, 
and succo ranee. 

- three indices of classroom behavior derived from 
filming: noise level, activity level, and task- 
oriented behavior. 

- absentee rate. 

Analysis of the data was done using a general multivariate analysis of variance 
programs and an automatic interaction detector analysis (AID). Cost-achieve- 
ment and qualitative analyses were also done. 

The following conclusions appeared warranted: 

(1) The major impact of the aides alone (i.e., without regard to 
other conditions such as size of class, age level of children, 
etc.) appeared to be, first, a reduction in undesirable behavior 
in the classroom, and, second, an enhancement of the spelling 
achievement of the pupils. 

(2) Class size alone had an effect on both arithmetic and class- 
room behavior. The standard (i.e., smaller) classes gained 
more in arithmetic and manifested less negative behavior than 
the increased classes. 

(3) In general, what effects the factors of aides and class size 
had appeared to be most pronounced in the primary classes 
suggesting that administrative strategies other than the use 
of aides and manipulating class size should be developed in 
order to enhance the academic, behavioral, and linguistic 
functioning of intermediate EMR pupils. 
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(4) When questions of cost per unit of academic achievement were 

raised, the following recommendations could be made: either 

increased size without an aide, standard size without an aide, 
or increased size with an aide, (for all these conditions the 
average cost per pupil per ten months of academic achievement = 

$2,343) were to be preferred to the standard size class with an 
aide (average cost per pupil per ten months of achievement - $4,033). 

(5) Qualitative analysis of interviews, conferences, and film material 
suggested that administrators should effect a fine balance between 
the primacy of either function or structure in the utilization of 
teacher aides. Too much structure, in terms of rigid role 
definition, teacher-aide, aide-parent, and aide-pupil relation- 
ships, etc., tended to nullify the full contribution that the 
aides could make. On the other hand, the aide's lack of 
familiarity in the educational setting dictated that some 

broad guidelines and training opportunities need to be provided. 

Limitations of the study and its implications for administrative decision- 
making were briefly discussed. 

Other immediate outputs from the project were: 

(1) A behavior rating scale for the EMR (BASE). 

(2) An approach to (and data from) language analysis in the retarded. 

(3) Classroom films used for dissemination and teacher-training purposes. 

(4) Analysis of: 

(a) light and noise levels in the classroom 

(b) teacher expectancy and achievement in the retarded 

(c) certain assumptions in special education 

(d) mental age as a predictor of achievement in the retarded 

(5) A great amount of data, much of which is being subjected to various 
post priori analyses. 




12 



xii 



PRELIMINARY COMMENTS 



€ 



At its inception the concerns of this study were relatively simple. 

Did having or not having an aide in the classroom, increasing or not 
increasing class size have a differential effect on the academic and 
language achievement, and classroom behavior of primary and intermediate 
educable mentally retarded children vEMR)? A number of factors entered, 
however, which resulted in an increase in the complexity of the study 
and an expenditure of effort on concerns not anticipated at the beginning 
of the project. 

Specifically, assumption had been made regarding the availability 
and appropriateness of instrumentation to index the dependent variables. 

In several instances these assumptions were wrong, and instrumentation 
and techniques had to be developed during the course of the project. 

Thus, a behavior rating scale appropriate to the population of the study 
was developed. Stimulus materials and analytic techniques were 
developed to handle the problems encountered in indexing language 
change . 

Additional concerns of considerable importance presented themselves 
after the project got underway. Since data relevant to these concerns 
could be collected with a minimum of expense and effort, the boundaries 
of the study were extended. Among these concerns were teacher expectancy 
as it relates to achievement, meteorological and other environmental 
factors and their influence on behavior of pupils, and the validity of 
certain assumptions in special education. 

Monitoring of the project by means of film was done. The films 
provided a number of dependent measures as well as the footage necessary 
to make a 25-minute film which told the story of the project. This film 
is available for general use with other parts of the footage being 
available in the local Instructional Materials Center for professional 
instructional use. Here again the boundaries of the project were 
extended to encompass what were felt to be worthwhile and relevant 
undertakings. 

Most of the additional analyses, test-taking instructions, etc., 
are referred to in the main body of the report with the actual write-ups 
being in the Appendices in article or test manual format. 

Very little of a theoretical nature is included in the report as the 
applied thrust of the research precluded too much emphasis on the theoretical. 
This could be seen as a deficiency, but it is hoped that the findings are of 
sufficient validity to be encorporated into theoretical frameworks. 
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CHAPTER I 



PROBLEMS UNDER CONSIDERATION 



A. Teacher aides and class size as factors in pupil achievement and 
classroom behavior. 



The increasing numbers of mentally retarded children for whom 
additional teaching personnel must be provided within the public 
schools has created a need for emergency steps to be taken leading 
toward adequate educational arrangements for these pupils. New 
innovative approaches are required to resolve this problem of serving 
the large numbers of mentally retarded pupils being identified as 
potential special class enrollees at the present time. 

At present, a substantial portion of the professional special 
educator's teaching day is spent with duties which do not require 
professional preparation. A large number of these duties could be 
carried out by individuals without experience or training in professional 
education. With careful selection and specific orientation, lay persons 
could conceivably be used as adjunctive teacher aides, thus permitting 
the teacher of the retarded to serve more children and to spend a 
greater portion of her time in activities directly related to her know- 
ledge, skills, and highly specialized training. 

A related issue to the continuing problem of educating mentally 
retarded children has been the impact of traditionalism in administrative 
grouping practices and levels of required competency prescribed for 
personnel working in these programs. In the past by some empiric method, 
classroom enrollments for the retarded were restricted to approximately 
half the size of a regular classroom. Acceptance, generally, of the 
need for certain professional competencies and restrictive class 
enrollment sizes has led to the utilization of the following two criteria 
for establishing and operating a unit: 

(1) a teacher trained and certified in the education of the mentally 
retarded ; and 

(2) a restrictive limitation on enrollment based on the premise that 
these children exhibit lower learning rates, greater behavioral 
and learning problems thereby requiring greater individualized 
attention. 

The purpose of this study was to determine the effects of class size 
and the use of teacher aides on pupil behavior and teacher behavior in 
EMR classes at primary and intermediate grade levels. Effects on pupil 
behavior were determined by contrasting the educational and linguistic 
achievement and social behaviors in the several instructional arrangement 
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The study was designed to demonstrate the feasibility of increasing 
traditional primary and intermediate enrollments without impairing , 
and if possible, actually improving the learning efficiency and 
pupil behavior of the specific classroom units incorporating teacher 
assistants as adjuncts to the instructional program. 



B. A behavior rating scale for the retarded 

The need for a behavior rating scale standardized on a population 
of retarded pupils became evident as the project got underway. One of 
the dependent measures which was expected to be influenced by the 
experimental manipulations was that of classroom behavior. Accordingly, 
such a scale was developed during the course of the project. Appendix 
B contains the test manual and scoring procedures for this scale which 
has been named Behavior Analysis Scale - Educable (BASE). 



C. An approach to language analysis in the retarded 

Differential growth in language was another dependent variable 
which was expected to be effected through varying use of aides and 
class size. The Illinois Test of Psycholinguistic Abilities (ITPA) 
(Kirk and McCarthy, 1961) was initially considered appropriate for 
this purpose. However, factors such as cost of administration, 
difficulty in getting tester agreement on scoring responses from the 
target population and the fact that pupils representative of the study 
population were not included in the test*s standardization sample 
suggested significant weaknesses existed in the use of this test in 
this study. While the ITPA was used in the study, the number of 
pupils tested was restricted (a 50% random sample) as was the number 
of testings (two versus three for the other measures). 

There was arising at the inception of the project a considerable 
demand for simpler evaluative techniques in those federally funded 
demonstration programs concerned with improving the language 
development of the retarded. This consideration, plus the limitations 
apparent in the ITPA, suggested that the development of easily 
obtainable indices of language development could have considerable 
value, not only to this study but the field as a whole. The results 
of such an undertaking along with subsidiary analysis of the indices 
are contained in Appendix C. 



D. Filming in the classroom 

A frequent criticism of research is that little attempt is made 
to widely disseminate the findings, particularily in a media and a 
format readily understood by the on-line administrator or supervisor. 

A partial solution to this problem in the present study was to do 
representative filming throughout the length of the project. A film 
entitled “Teacher Aides" based on this footage is on deposit at the 
U.S.O.E. Loan copies are also available from the University of Wisconsin*s 
Bureau of Audio-Visual Instruction in Madison. 
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The fairly recent development of compact and quality cameras and 
video-tape apparati has resulted in their wide-spread use ir> the 
f:!eld of education. At least two broad forms of use (excluding 
dissemination) of the large amount of footage can be detected. One 
is the purely educational role in which the learning teacher views 
her own performance and thereby gathers insights which result in 
improved modifications of her teaching techniques; or she views 
specified sequences of others at work illustrating a better way of 
doing things or perhaps as a point of departure for discussion. The 
present study used the films for this purpose by having them available 
to the teachers and aides at all times (they were viewed infrequently) 
and by using them in the inservice sessions (they had no choice!). 

At the present time, the film segments along with detailed description 
of content and quality are housed in the Special Education Instructional 
Materials Center on the University of Wisconsin's Madison campus. The 
films are being used by special education personnel for pre- and inservice 
training of teachers and aides. 



E. Influence of meteorological factors on behavior in the classroom 

A frequently made observation of educators is that meteorological 
factors such as barometric pressure, wind speed and temperature have a 
marked effect on pupils 1 behavior in the classroom. That this could be 
the case is not surprising. However, the potency of the meteorological 
effect on a particular measure of behavior can be questioned. For, 
stronger causes such as an empty stomach, lack of sleep, or even drugs 
could also be hypothesized which would wipe out what would seem to be the 
more subtle effect of the meteorological factors. The nature of the 
present study allowed us to take a cursory look at this phenomenon. At 
the same time the filming segments were being picked up, readings on 
barometric pressure, wind speed, temperature in and outside were obtained. 
These were then used to predict the behavioral indices obtained from 
the concomitant film segments. The results of this analysis have not 
been written up at this time. However, papers on other environmental 
factors, noise levels and light levels are in Appendix A. 

F. Teacher expectancy and achievement in the mentally retarded 

At the start of this project (September, 1967), teacher 
expectancy was an interesting research finding. By the end of the 
experimental part of the project (June, 1968), it appeared to be an 
accepted fact. At this time (August, 1970), the manner in which the 
phenomenon has been substantiated is receiving rather sharp criticism 
(Thorndike, 1968, 1969). Specifically, the appropriateness of the 
scale of measurement for the dependent variable IQ scores is questioned. 
Thorndike also makes the point that if the expectancy phenomenon does 
exist, its effect would be most apparent in those areas which are 
directly teacher based and school dependent. 

As though in anticipation of Thorndike's concerns, at the beginning 
of the present project teacher expectancy for their pupils' achievement 
in three almost solely school 'dependent areas was obtained. These were 
academics (subject matter skills) , social behavior (class adjustment) , 
and language (self-expression, written and verbal). An examination 
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of the relation between teacher expectancy and gains in these three 
areas over three semesters is contained in Appendix A. 



G. A look at some assumptions in special education 

There are a number of assumptions made by special educators which 
have been subject to little, if any, examination. These assumptions 
influence decisions about program development for handicapped children 
and, as such, need to be examined. These are: 

(1) It is assumed that there is a regression or loss of academic 
skills over the summer. 

(2) It is assumed that summer school programs have a positive 
effect on academic learnings. 

(3) It is assumed that changing a child* s teacher during the 
school year has an adverse effect on the learning of academic 
subjects. 

(4) It is assumed that the more a child is absent from school, 
the less he will learn of academic subjects. 

A continuing search of the literature has failed to reveal any 
research pertaining to these assumptions as they related to the EMR. 

This lack would seem to suggest one of three things: (1) the assumptions 

are extremely self-evident, (2) they are continually supported by the 
observations of the personnel involved, or (3) it is meaningless to under- 
take research studies in the four areas because of the host of other 
variables which influence learning in children. 

Data from the present project were used to examine the four 
assumptions. Appendix A contains a reprint of an article encorporating 
this analysis. 



H. The utility of MA as a predictor of achievement 

The relationship between CA, IQ, and expected achievement based 
on MA in the retarded was examined. This endeavor has been accepted 
as an article for publication. (See copy of article in Appendix A.) 

I. Cost analysis 

Cost analyses were also conducted to determine the economic as well 
as the instructional efficiency of the teacher-aide plan, particularly in 
the experimental units with increased enrollments. Comparisons of 
traditional unit costs vs. the teacher-aide unit costs were made to 
examine the fiscal economy of this latter approach. 
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J. Other considerations 



This section deals with problems that have been considered yet 
not developed to their fullest for any one of several reasons, viz, 
cursory inspection of the data suggested nothing of value or other work 
pressures prevented the authors from spending the time necessary to 
produce a fairly respectable finished product within the deadline set 
for this final report. Some of these problems are as follows along 
with their disposition: 

(1) The Survey of Interpersonal Values (Gordon, L.V., 1960) was 
given to teachers and aides to determine if an analysis of 
the profiles could allow one to use the instrument to help 
to predict which teacher and aide dyads could be expected 
to work effectively together. An examination of the 

data was unfruitful mainly because of the small N involved 
and the difficulty in getting objective agreements as to who 
the effective and ineffective dyads really were and why. 

(2) The relationship of the various language indices (see Appendix C) 
as predictors of IQ was analyzed. The write-up of this analysis 
has not been completed at this time. 
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CHAPTER II 



REVIEW OF THE LITERATURE 



As the previous chapter suggests, the number of problem areas considered 
during the project was considerable. However, this review of the literature 
is restricted to those studies which have direct bearing on the effects of 
aide utilization and class size. Reviews of the literature for the other 
areas are encorporated in the individual write-ups contained in the 
appendices. 

The review of the literature takes into consideration both research 
and non- research reports relevant to: (1) a general overview of the 

teacher-aide program; (2) opinion surveys concerning teacher aides; 

(3) effectiveness of teacher aides as measured by demonstrated pupil 
progress; and (4) effect of classroom size (i.e., pupil enrollment) on 
student progress. Each area will be considered independently. 



Overview of the Teacher-Aide Program 



The purpose of this section is to provide an overview of the concepts 
underlying the teacher-aide program in an attempt to clarify, or at least 
indicate, some of the variables essential to research. 

According to available reports, purposes of a teacher-aide program can 
be collated under two relatively distinct categories, each of which have 
administrative and research significance. These include: (1) purposes 

which are primarily teacher-pupil oriented, and (2) purposes which emphasize 
needs of a given subpopulation from which teacher aides are recruited and 
trained. 

Teacher-pupil oriented purposes 

Most statements concerning teacher-aide programs identify the role of 
the teacher aide as one which enables the regular classroom teacher to 
devote more time to professional activities. Four primary goals are 
consistently identified (e.g., Shipp, 1967; Emmerling and Chavis, 1966; 
Goldstein, 1966; Editorial, 1967; Reissman and Gartner, 1969): 

(1) To enable the teacher to devote more of her time to her 
teaching responsibilities; 

(2) To enable more individualized instruction; 

(3) To relieve the teacher of clerical duties; and 

(4) To enrich child-adult relations, i.e., a second adult gives 
the child an alternative person to relate to, to work with, 
and to serve as a model. 
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These goals, originally developed for "normal" and Headstart class- 
room situations, also serve as a basis for utilizing teacher aides in 
special classrooms (e.p. , Blessing, 1967; Cruickshank and Haring, 1957; 
and Green, 1966). Blessing (1967, p. 107), for example, emphasized i he 
notion that ". ♦ . an aide in a classroom can relieve the teacher of a 
tremendous amount of work and facilitate the professional task of the 
instructor 

An additional purpose for introducing a teacher-aide program into 
special education has been noted - to increase the number of mentally 
retarded students per teacher. Green (1966, p. 70) stated that vith 
the advent of the aide, "class enrollment was raised (from ten) to 
fifteen students." Blessing (1967) also makes reference to this potential 
value of teacher aides. It is interesting to note that this concept, 
which was evidenced only in literature concerning special education, 
seems in substantial contradiction to the position advanced by the 

National Educational Association: "The use of a staff approach to ' 

teaching should decrease the student-teacher ratio, not increase it" l 

(Edelfelt, 1967, p. 13). j 

\ 

Purposes related to meeting need s of a given subpopulation ! 

Several systems report that the primary function of their teacher- I 

aide program was to provide supplemental financial support to ADC 
mothers and retired persons (Shipp, 1967); to prevent delinquency 
(MacLennan, 1966); and to provide incentive for teenagers to remain 

in school (Lccp and Crcason, 1967). Goodman and Arnold (1967) reported J 

a successful effort to recruit and train 45 unemployable persons, aged 
18 to 53, to serve as assistants and aides in a number of programs for 
the mentally retarded, including day care centers. 

While the intent of such programs ultimately is to serve children 
within an educational environment, the primary goal, and subsequently 
any evaluation of success or failure, rests with the progress of the aide 
rather than with the child. 

Duties and Qualifications 

Beyond the basic premise that the primary function of the teacher 
aide is to enable the teacher to devote more time to teaching duties, 
there is little common agreement. In fact, "teacher aide" appears to 
be a generic label applied to any person other than the teacher employed 
in the classroom. 

Duties vary considerably, ranging from simple clerical tasks to 
tutoring students in highly technical areas of knowledge. Primary 
categories of duties, however, as defined by Croft Educational Services (1968) 
include: (1) clerical, (2) housekeeping, (3) non-instructional , (4) audio- 

visual assistance, and (5) semi-instruction. The latter category includes 
such tasks as teaching good manners, reading spelling and vocabulary lists, 
assisting reachers in presenting special units, checking pupils' seat work, 
and reading and story telling. ) 
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Results of a study conducted by the National Educational Association 
(1967) indicated that the ten most widespread duties of paid teacher 
aides, arranged in descending order of frequency, were (1) duplicating 
tests and other materials; (2) helping with classroom housekeeping; 

(3) typing class materials, tests, etc.; (A) setting up audio-visual 
equipment and other instructional materials; (5) helping with children's 
clothing; (6) supervising the playground ; (7) correcting tests, homework, 
workbooks, etc.; (8) reading aloud and storytelling; (9) assisting in 
the school library; and (10) collecting money from pupils. In essence, 
these duties are primarily supportive and non-technical in nature. Such 
duties have been reported by authors representing the use of teacher 
aides in elementary and secondary school systems (Emmerling and Chavis, 

1966; Nelson, 1967; and Shipp, 1967) as well as special education (Blessing, 
1967, and Green, 1966). 

Other school systems, however, have deviated from the normal roster 
of duties in which the teacher aide plays a secondary role with regard 
to direct student instruction. Shields (1966) used teacher aides 
(undergraduate students) in a student teacher capacity. In other words, 
teacher aides assumed a direct teaching responsibility for subjects in 
which they were qualified. Levenson (1967) reports that, in California, 
aides were employed to tutor foreign-speaking children in English. 

Thomas (1967) reports that the teacher aide's primary responsibility 
was to assist in the oral language development of young children. In 
some schools, teacher aides provide counseling to parents. In such 
instances, teacher aides were usually mothers recruited from the 
social-economic area served by the school (Goldstein, 1966; and 
Teacher stretchers, 1967). It is quite evident that teacher aides, in 
some instances, are assuming a direct teaching role, and they are 
assuming duties normally considered within the purview of the school 
social worker. 

With regard to the distribution of teacher aide time, a NEA 
editorial (1967) indicated that 50 percent of the teacher aide's time 
was devoted to routine clerical duties; 24 percent to supervising and 
monitoring activities; 22 percent to providing personal attention to 
students; and 4 percent to meeting with and/or counseling parents. 

No background data were provided. Range in number of hours served 
was one and one-half per day to a full week schedule. 

Persons employed as teacher aides vary considerably in background. 
Requirements range from "16 to 21 years of age, from poor families 
living in high delinquency areas, free of infectious diseases, and not 
subject to pending court action" (MacLennan, 1966) to college graduates. 
Included are teenagers (e.g., Leep and Creason, 1967), mothers (e.g., 

Shipp, 1967 and Goldstein, 1966) retired persons (e.g., Shipp, 1967), 
former Peace Corpsmen (e.g., Bonn, 1967), and college students (e.g., Leep 
and Creason, 1967). 

Administrative- research implications 

Administrative acceptance of the teacher-aide program should be 
— based on realistic, sound research. The cost of teacher-aide program 
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on a national basis represents a multi-million dollar effort. To illustrate, 
according to the NEA survey conducted during the 1965-66 school year, paid 
teacher aides contributed 500,000 hours per week! At an average reimbursement 
rate of $2.00 per hour, this represents a total expenditure of 52 million 
dollars per year. The total number of paid aides was approximately 30,000 
(NEA, 1967). Today, there are 200,000 aides and by 1977 Reissman and Gartner 
(1969) estimate that the number of aides will reach 1.5 million. 

Continued support for this program must be predicted upon unequivocal 
evidence that the contributions of the teacher aide are of significant value. 

If the primary purpose of the program is to permit the classroom teacher to 
devote her full-time energies to professional instruction, then the only 
realistic eviden c e of significan ce js acceler ated stu dent g rowth . A secondary 
justification might involve an increased student- teacher ratio in the event 
that larger classes, with the assistance of a teacher aide, do not result 
in depressed pupil achievement. 

If, as stated previously, the primary goal of the teacher- aide program 
is to provide employment- training opportunities for a "marginal" subpopulation, 
then criteria of success must relate to the socio-personal and/or employment 
adequacy of individuals recruited. Student progress, in this instance, is of 
secondary importance. 

Inasmuch as the teacher-aide program is a rather nebulous operational 
phenomenon, research projects should consider at least the following 
variables with regard to the aide: (1) specific tasks to be performed, 

interpreted in terms of measurable, outcomes; (2) education level(s); and 
(3) number of serviceable hours. More sophisticated efforts should include 
reference to aides 1 sex, age, personality, and socio-cultural background in 
relation to the student population being served. 

Evaluation of student progress should include at least a series of 
reasonably spaced time intervals and relevant objective tests. 



Opinion Surveys 



Much of the support for the teacher-aide program as reported in the 
literature is based on teacher opinion surveys. In each case, including 
the special class, the teacher aide has been received with enthusiasm by 
the regular classroom teacher. 



To illustrate, the NEA (1967 a, p. 37) reports that "an overwhelming 
majority (nine in ten teachers) indicated that having teacher aides was 
helpful and more than half said that it was a great assistance. Teachers 
in small school systems were the most enthusiastic about the assistance 
provided by their aides." Distribution of response is shown below: 

Response category Percent tea c her response 



Great assistance 51.4% 
Some assistance 38.4% 
Little assistance 9.5% 
No assistance 0.7% 
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In a study to compare relative effectiveness of six methods of 
teaching beginning reading to approximately 4,000 students in 19 inner 
city elementary schools, Rankin (1967) included teacher evaluation of 
teacher aides. Of the 111 of 112 teachers who completed the questionnaire: 



69 teachers believed the aides to be of "much" value in helping 
the child to understand and carry out assignments. 



53 teachers believed the aides to be of ’’much" value in teaching 
the child a specific skill or concept. 

66 teachers believed the aides to be of "much 11 value in listening 
to the child read. 

71 teachers believed the aides to be of "much" value in checking 
a child f s work. 



67 teachers believed the aides to be of "much" value in encouraging 
a child to improve his behavior or effort. 

80 teachers believed the aides to be of "much” value in helping 
a child practice a skill. 



Rankin (1967, p. 26-27) concluded that, "according to the teachers’ 
reports, the lay aides provided a wide variety of useful services in 
support of the instructional program.... Some of the services involved 
direct assistance in teaching individual children and in guiding group 
learning experiences. Other services included general supervision of 
children, preparation of instructional materials, and the performance 
of various clerical and record-keeping tasks." 



Also included in the study were the results of time sample observations 
by the researchers which indicated that non-project teachers (without aides) 
devoted 68 percent of their time to instructional matters as compared to 
75 percent of the experimental teachers, (a difference of dubious practical 
significance). 

With regard to special education, Green (1967) reported that among 
Chicago teachers of trainable children with teaching aides, 95 percent 
indicated that they "liked" having the aide. No specific data concerning 
method, sample, or questions asked were included. 

Blessing (1967, p. 109) in his review of the Cruickshank and Haring 
study which utilized teacher aides in three types of special classrooms 
(blind, gifted, and mentally retarded) reported that the results: 

. . . while highly subjective, generally favored the use of 
teacher assistants in the special education classes. All of 
the 19 teachers who had total or shared responsibility for a 
teacher assistant reported that they were able to do more 
creative planning, provide more materials, give more individual 
attention to the children, and, in general, increase the quality 
of their instruction. The teachers reported that the parents 
unanimously felt their children had gained from the Teacher 
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Assistant Plan. Also, all of the administrators of the school 
involved were receptive to the program and felt that their 
teachers had done a better job of teaching as a result of having 
had an assistant. 

Though opinion surveys are subject to a host of difficulties, primarily 
involving reliability, there would appear to be sufficient data to indicate 
that the teacher-aide program is well received by educators. There is some 
evidence to indicate that, in fact, the teacher aide does reduce rather 
significantly the amount of time normally devoted by the classroom teacher 
to clerical duties. According to the results of a five-year study conducted 
in 25 Michigan schools (Behavioral Science Notes, 1967), aides cut teachers* 
time on paper correction by 89 percent, classroom monitoring by 83 percent, 
and were of considerable assistance in the preparation of various reports. 

The major question is not one of validity of results within the realm 
of research design, but rather the administrative priority one wishes to 
assign to such data. In other words, do the expressed opinions of teachers 
per se constitute sufficient justification to initiate a large-scale, rela- 
tively expensive teacher-aide program? 



Effectiveness of Teacher Aides as Measured by 
Demonstrated Pupil Progress 



In contrast to the large number of articles prepared concerning the 
philosophical and programmatic aspects of the teacher-aide program, few 
concrete research projects have been conducted. None was located which 
dealt specifically with the mentally retarded. 

One study reported by the California Office of Compensatory Education 
(1968) , concerned the influence of teacher aides in a reading program 
intended to serve migrant children. Progress of 24 resident children 
(i.e., children enrolled in a regular school program) were compared with 
24 migrant children who received extra reading instruction from two 
teacher aides for a period of four months. Both groups were pre- 
November, 1967) and post-tested (March, 1968) on the reading sub test 
of the Wide Range Achievement Test (WRAT) and the Peabody Picture 
Vocabulary Test (PPVT). Post- test analysis of PPVT data revealed that 
the raw scores of the 24 migrant children improved by 5.4 points, while 
raw scores for the 24 resident children only attained a mean gain of 4.6. 

On the WRAT , scores of the migrant children showed a mean gain of eight 
months compared with the resident students* gain of only four months. 

It was concluded (p. 13) that "the improvement and test scores of the 
migrant students were greater on both tests than that of the residents. 

This difference was attributed by the evaluators to the special help provided 
to migrant students." Specific characteristics of both migrant and 
resident children were not presented. Absence of a migrant control 
group renders the conclusions somewhat spurious. Also, the teacher 
aide was active in a classroom for only a very short period of time. 
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Other studies, however, have demonstrated that the teacher aide 
may play a significant role in assisting the young child in the development 
of reading and number readiness. To illustrate, based on the performance 
of 234 Minneapolis school children, using the Metropol itan Read ing Readi- 
ness Test , pupil learning was 50 percent greater in kindergarten classes 
with a paraprofessional than where there was no aide (Riessman and Gartner, 
1966). 

Howell (1959) reported the results of the Yale-Fairf ield study of 
elementary teaching which included both teacher aides and varying class 
sizes. Thirty-six groups (or classes) of third and fourth grade students 
were distributed equally across three class categories: 12 groups, 

multiple-faculty (with aides); 12 groups, large control; and 12 groups, 
normal control. Large control groups consisted of classes with a mean 
class size of 29.4 as compared with normal control groups with a mean class 
size of 24.8. Mean class size for the multiple- faculty was 30.4 students. 

Results in academic achievement as measured by the Metropolitan 
Achiev em ent Tests and the California Achievement Tests are shown in Table 1. 
Gains were measured on the basis of pre- and post-testing with an interval 
of one year (i.e., May 1956 - May 1957). Analysis of variance between the 
multiple-faculty and large-control and between large-control and normal- 
control categories yielded no statistically significant differences. Thus, 
it was concluded that progress was not significantly improved with the 
appearance of an aide, nor did class size make any appreciable difference. 

It should be noted, however, that the range between the three groups, 
based on average class size, was only 5.6 students, i.e., 24.8 to 30.4. 



Table 1 

Comparison of Average Gains by Multiple-faculty, 
Large- control, and Normal-control Categories on 
General Achievement Tests, in Grade-equivalent Years 
(Howell, .1959, p. 19) 



Category 





Mult ip le 


Large 


Normal 




Faculty 


Control 


Control 


Reading 


1.14 


i.08 


.88 


Arithmetic 


1.13 


1 ? 06 


.90 


Spelling (i) 


.96 


.92 


.89 


English and gratranar (ii) 


1.60 


1.04 


1.07 


"Total achievement" 


1.15 


1.05 


.94 



(i) Grades 3 and 4 only: ten groups in each category, 

(ii) Grade 4 only: four groups in each category. 



Anastasiow (1966) reported an interesting study in which a second 
teacher (not a teacher aide) was assigned to each of six kindergarten 
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groups serving primarily former children of Project Headstart, The overall 
results of the. study in which the supplemental teachers appeared in the 
classroom for a three-month period made gains on the three tests employed 
than *70uld have been expected by chance alone: 92 of 116 children showed 

gains in object identification; 81 of 132 children made gains as measured 
by the Draw-A-Han Test , and 123 of 126 children made gains in language as 
measured by a locally prepared Langu ag e and Speech Evaluation Tes t, Again, 
there were no control groups — nor was there any specific indication as to 
quantitative magnitude of the gains and their practical significance, if any. 

These few studies represent the extent of the literature located 
concerned with assessing effectiveness of teacher aides with specific 
regard to student progress. Conclusions concerning the efficacy of teacher 
aides as measured by student progress cannot be made on the basis of the 
presented studies. They are too few, and they possess major limitations, 
especially with regard to the adequacy of control, sample size, and the 
identification of teacher aides by qualifications or responsibilities. 

The single conclusion that can be advanced, however, is that considering 
the number of teacher-aide programs which have been established plus the 
considerable investment in such projects with regard to teacher time, in- 
service training, and financial obligations, the paucity of we 11- conceived , 
effectively implemented research studies is remarkable. 



Effect on Classroom Size (Pupil Enrollment) 
on Studen* Progress 



With regard to the relative size of class and pupil achievement, a 
recent publication by the Research Division (1968) of the National Education 
Association presents a rather thorough integration of 81 studies in this 
area. Though a large number of studies have dealt with such aspects as teacher 
attitudes on class size, the variety of activities offered in small versus 
large classes, and individualized instruction in small groups, only one 
study was concerned specifically with achievement level differences among 
elementary school children enrolled in small as compared with large classes. 

This study, which examined the effect of class size on the reading achievement c 
first grade pupils, was reported by Frymeier in 1961. Subjects were pupils 
on whom complete achievement data were available in six large (more than 36 
pupils) and nine small (fewer than 30 pupils) first grade classes. A total 
of 201 pupils in large classes and 219 pupils in small classes were studied. 

It was reported that, for all practical purposes, the two groups were sirilar 
in terms of visual and auditory acuity and physical health. Pupils in small 
classes were slightly older than pupils in large classes (mean age of 81.0 
months compared with 79.1 months). Readiness tests administered at the 
beginning of first grade shotted pupils in large classes to be significantly 
above pupils in small classes at the one percent level of confidence. There 
were slight, "but probably significant" differences between the two groups of 
teachers. All teachers had B.S. degrees, one teacher of a small class had a 
M.S. degree. Teachers of large classes appeared to be slightly more experiencec 

Achievement was measured by (1) reading achievement test scores at the 
end of the year, (2) mean grade placement, and (3) retention and promotion 
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rates. On the Williams Primary He a ding Achievement Tes t, large-class pupils 
had a meen raw score of 19*21, and small-class pupils had a mean raw score 
of 22.58, a difference significant at the .001 level of confidence. Pupils 
in large classes had a mean grade placement of 1.62 at the end of the 
first year, compared with 1.75 y^ars for small-class pupils. Differences 
between retention rates for large classes (23 percent were retained) and 
small classes (17 percent were retained) were not significant. Frymeier 
concluded that there was clear evidence that class size influenced achieve- 
ment in reading for these first grade students. 

Howell* s study, previously reported, showed no Statistically significant 
differences as a result of class size discrepencies. However, as noted, 
size differences were quite small. 

Class size, with regard to the education of educable mentally retarded, 
has, for many years, been between 10 and 15 students per class per teacher. 
Though some variances are observed as a function of age, rarely has the 
class size exceeded 15. As indicated by Kirk and Johnson (1951, p. 126), 
in their classic text concerning the education of the retarded child: 

The younger the children the smaller th e c lass . A preschool 
class should not have more than a ratio of five or six children 
to one teacher, whereas a class of adolescent children in the 
secondary school, where many of them are sent to other classes, 
could probably have a ratio of fifteen to twenty children per 
teacher. State regulations which set a lower and upper limit 
should differentiate between the younger and the older children. 

The more homogeneous the class the larger it can be, and vice 
ver sa, th e m ore h et erogen eou s the class , the smaller it should be . 

When a heterogeneous class of children from eight to sixteen 
years of age is organized into one special class for the mentally 
retarded, the class should be relatively snail. It is more 
difficult for a teacher to organize for such a class than for a 
class of children ranging in age from eight to ten. Class size, 
therefore, should be determined by heterogeneity and age, rather 
than be a set standard. 

There is no research evidence pertaining to the accuracy of these 
observations. Size of special education classes appears to have resulted 
from a combination of teacher-administrator comprise, embellished with 
psychological justification and tradition. There is no study which either 
supports or does not support any hypothesis concerning relative class size 
as a function of mental level, level of intelligence, level of adaptive 
behavior, chronological age, or heterogeneity. The first special education 
class was established in the United States in 1878 (Kanner, 1964). 



Only one conclusion can be reached concerning research in relation 
to either teacher-aide programs (for normal as well as exceptional child) 
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or the effect of classroom size on student achievement. Educators and 
educational administrators, in spite of recent efforts to train a cadre 
of research personnel, have failed consistently to examine systematically 
and comprehensively the effectiveness of programs for which they are 
responsible. Evidence supporting teacher-aide programs, especially in 
regard to student progress, is, for all practical purposes, non-existent. 
Therefore, it is essential that the teacher-aide program be studied in 
depth with regard to its influence on student achievement as V7ell as its 
potential value in terms of increasing student- teacher ratios. 
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DESIGN AND ANALYSIS CONSIDERATIONS 



Design 



The major objective of this study was, through experimental manipulation, 
to ascertain the differentia] effect of the use of teacher aides and two level 
of class size on the academic achievement, language growth and classroom 
behavior of primary and intermediate class educable retarded* Possible inter- 
actions among these three factors were also sought. Cost analyses were also 
conducted to determine the economic as well as the instructional efficiency of 
the teacher-aide plan, particularly in the experimental units with increased 
enrollments. Comparisons of traditional unit costs vs. the teacher-aide unit 
costs were made to examine the fiscal economy of this latter approach. 

The above objectives can be considered the quantitative aspect of the 
study. 

Outcomes of a qualitative nature were also considered. Here the sub- 
jective reactions of teachers, aides, principals, and administrators were 
analyzed. 

The basic design of the study was a 2x2x2x3 repeated measures design. 

The layout of the design was as follows: 

Factor 

Name 



Class 


Intermediate 


Pri 


mary 


Aides 


No Aides 


Aides 


No Aides 


Aides 


Size 


Inc . 


Stan. 


Inc. 


Stan. 


Inc. Stan. 


Inc . 


Stan. 


Tl 


18.0 


14.5 


21.3 


13.3 


. 18.0 9.7 


18.0 


11.5 


Time T ? 


21.0 


15.5 


21.0 


13.5 


17.0 11.3 


17.3 


13.5 


T 3 


18.5 


14.0 


20.0 


12.5 


16.0 10.7 


15.0 


11.5 



As the design shows, the four factors were cl ass , a status factor at two 
levels - intermediate (10-13 year olds) and primary (7-10 year olds); the 
two manipulated factors, aides at two levels - with and without an aide; and 
size at two levels - standard size and standard size plus 50%; and the one 
temporal or repeated measures factor at three levels spaced eight months 
apart. 

The numbers in the body of the design show the average number of pupils 
per class in each of the cells and illustrates the extent to which the size 
factor was controlled over the course of the study. Collapsing across the 
aide and time factor provides a more condensed illustration: 
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Intermediate 


Primary 


Increased 
(Standard + 50%) 


Standard 


Increased 
(Standard + 50%) 


Standard 


20.0 


13.9 


16.9 


10.9 



On the average the target size of half again as many children for 
the increased class size was maintained quite well. An increase of 50% 
for the intermediate classes from the standard of 14 would be 21, and we 
managed an average of 20 , An increase of 50 % for the primary class from 
a standard of 11 would be 16 or 17, and we attained 17. 

Dependent Variables 

In their broadest sense the dependent variables in the study were 
three - academic achievement, classroom behavior, and language develop- 
ment. The problem of how to index or measure these areas loomed rather 
large for our particular population and in light of the resource and 
time constraints under which the project had to operate. Our solution 
was to view the whole process within the context of the geological model 
suggested by Webb, et al in their book Unobtrusive Measures: Nonreactive 

Research in the Social Sciences : 

"The Outcropping 1 model from geology may be used more generally. 

Any given theory has innumerable implications and makes innumer- 
able predictions which are unaccessible to available measures at 
any given time. The testing of the theory can only be done at 
the available outcroppings, those points where theoretical 
predictions and available instrumentation meet. Any one such 
outcropping is equivocal, and all types available should be 
checked. The more remote or independent such checks, the 
more confirmatory their agreement, n 

That is, the measures we obtained were viewed as samples of "outcropping" 
of the underlying substrata of academic achievement, language functioning, 
or classroom behavior. 

The "substratum" of academic achievement was indexed by the three 
subtests - reading, spelling, and arithmetic of the Wide Range Achievement 
Test (WRAT) (Jastak and Jastak, 1965). For our purposes, this test had 
both positive and negative attributes. On the negative side, it was 
insensitive to small changes and probably for this reason not too reliable 
when most of our pupils, by answering one question correct, raised their 
achievement one month. On the positive side, it was economical to 
administer and it did extend far enough down to pick up a measurable 
score on all the pupils in the project. 
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The "substratum" of language development was indexed in two ways. The 
Illinois Test of Psvcholinguistic Abilities (ITPA) (Kirk and McCarthy, 1961) 
with its nine subtests and total score was used with a smaller random sample 
of pupils in the project. The constraints in using this test perhaps suggest 
the utilitv of the geological model. This test was not standardized on children 
representative of our sample in terms of either age or race. Thus, many 
responses could not be handled by the manual so our own scoring criteria 
were set up and used consistently with the repeated testings. Only raw scores 
were used in the analysis. Under these circumstances we see the scores as 
not a one-to-one measure of anything, hut as an index of a substrata-language 
development . 

A second index of language development was obtained over the course of 
the project by recording three-minute language samples of the pupils as they 
told stories about selected Charles Addams* dravrings. These samples were 
then analyzed and 19 indices derived. This procedure along with supplementary 
data analyses is contained in Appendix C. 

The "substratum" of classroom behavior was also indexed by three separate 
procedures. First, a behavior rating scale was developed during the course 
of the project. This rating scale, Behavior Analysis Scale - Ed u cable (TASK), 
consists of the five sub tests, disruptive behavior, attentive involvement, 
timidity, succorance, withdrawal. 

The second aspect of behavior indexed was that displayed during filming 
sequences which went on during the project. These Indices tapped 
total classroom behavior as opposed to the individual child's behavior. They 
were: (1) activity level in the classroom, (2) non-task oriented behavior, 
and (3) noise level in the classroom. 



The third index, absentee rate, was obtained from the school district 
files. 



The strategy in the analyses of the data fell into two approaches. The 
first was to test the null hypotheses that there were no significant differences 
between the factor effects nor among their interactions with time in terms of 
the components of the dependent variables conceptualized as "substrata." 
Specifically, the null hypotheses was that there were no significant effects 
due to the main effects and their interactions across time on 
the following groupings of dependent variables: 

(1) the WRAT subtests reading, spelling and arithmetic indexing 
academic achievement: 

(2) the ITPA eubtests indexing language developments: 

(3) the 19 language measures indexing language development; 

(4) the five BASE subscales indexing classroom behavior; 

(5) the three film measures indexing classroom behavior; 

(6) the absentee rate indexing classroom behavior. 
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The statistical technique of choice with these hypotheses was that 
of multivariate analysis of variance given fairly widespread application 
by Bock (1963); Bock and Haggard (1968); Finn (1969). The multivnriance 
computer programs developed by Finn (1968) allow a detailed analyi is of 
the significance of the subtests which made up the multivariate analysis. 
Thus, if the multivariate analyses were significant, the individual sub- 
tests were examined to determine which one contributed most to the over- 
all significant effects. 

The second approach in analysis was explored because some of the 
assumptions of the first approach were violated to a certain extent. 

The problems encountered in sampling, etc., are described in the next 
chapter. The procedure used in the second phase of analysis is called 
AID (Automatic Interaction Detector) and is on file with the University 
of Wisconsin Social Data and Program Library Service. Linearity and 
additivity assumptions are not required. The model asks the question: 

1,1 Given the units of analysis under consideration, what single 
predictor variable will give us a maximum Improvement in our 
ability to predict values of the dependent variaole? 1 This 
question, embedded in an iterative scheme is the basis for the 
algorithm used in this program. The program divides the sample, 
through a series of binary splits, into a mutually exclusive 
series of subgroups. They are chosen so that at each step in 
the procedure, their means account for more of the total sum 
of squares (reduce the predictive error) than the means of any 
other equal member of subgroups. n (Strover, 1970) 

Using this model and program allowed us to ascertain in a more complete 
sense what factors were predictive of the academic achievement of the 
pupils over the three semesters of the project. The dependent variables 
in this analysis were the reading, spelling, and arithmetic gain scores. 

The predictor variables were the three design variables of class, aides, 
size plus teacher, IQ, MA, teacher sex, race, and pupils’ sex. 

Further discussion of AID and the multivariate analysis of 
variance as it relates to repeated measures design is contained in 
Appendix E. 
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CHAPTER IV 



METHOD 



A. Selection and Characteristics of the Sample 
Teacher Selection 

Available information at the beginning of the project suggested that a 
pool of some 80 teachers could be recruited into the project out of the 128 
or so EMR teachers in the city of Milwaukee. Twenty-four from this pool were 
then to be randomly assigned to the eight cells of the design, l.e., three to 
a cell. Fall inservice meetings were attended by the project personnel, and 
the project was explained. In spite of a $250 per semester enticement and the 
likelihood of having an additional person to help out in the class, only 23 
teachers opted to get involved. Moreover, over half of those who indicated 
willingness to participate would only do so subject to certain restrictions 
such as: 

(1) Would not take an aide under any circumstances, but would take 
a chance on having a larger class size, 

(2) Would take a larger class but only with an aide, 

(3) Would come into project but only if she could go with her 
present class. 

Table 2 displays the restrictions imposed by the various teachers. It 
Is apparent that a completely random assignment to the cells within the primary 
and intermediate teacher groups was not possible. In an attempt to make the 
allocation of the teachers as unbiased as possible, a sequential random 
assignment was done. That is, those teachers with the most stringent restric- 
tions were randomly assigned to one of the two cells (the minimum restriction) 
that they opted for; those whose restrictions limited them to three cells were 
then randomly assigned and finally the unrestricted group were randomly 
assigned so that the maximum of three classes per cell was attained. After 
the project got under way, one teacher in the primary, no-alde. Increased 
class received a fellowship and returned to school. Thus, 23 teachers 
were involved in the project, and it is these classes which provided data 
In the analysis of the first semester of the study Included in a previous 
progress report. 

Because of the problems encountered, certain aspects of the study should 
be noted. First generalization beyond the present sample of teachers is not 
really warranted. However, we believe the problems encountered by the invest- 
igators were typical of large cities. It does behoove us, however, to describe 
in considerable detail the teachers and the pupils in the study in order that 
an interested reader, in the face of a lack of any other information, might 
be able to generate some educated hunches in relation to his own concerns. 
Within the design itself , violations of complete randomization suggest that 
the alpha and beta levels for the two kinds of errors had to be given 
additional consideration. 
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Tab.le 2 



Restrictions imposed by 


teachers 


in becoming part o 


f the project 


Check marks 


indicate the 


classes 


to which they were 


randomly 


assigned* 












(1) 


(2) 


(3) 


(4) 




Aid 


Aid 


Nc Aid 


No Aid 


•Primary 


Standard 


Increased Standard 


Increased 


9 1 


/ (1) i:L 




/ 




3 


/ 




/(3) 




19 


/ 




/(3) 




18 






/(3) 




17 


/ 


/(2) 


/ 




16 


/(l) 


/ 


/ 




15 


/ 


/(2) 


/ 




14 


/(l) 


/ 


/ 


/ 


4 


/ 


/(2) 


/ 


/ 


23 


/ 


/ 


/ 


/(4) 


13 


/ 


/ 


/ 


/(4) 


Intermediate 


(5) 




ill 


(8) 


10 


/(5) iU 








21 


/(5) 


/ 


/ 




11 






/ 


J (8) 


6 


/ 


/(6) 


/ 




7 


/ 


/(6) 


/ 




5 


/ 


/ 


/(7) 




2 


/ 


/(6) 


/ 




22 


/(5) 


/ 


/ 


/ 


20 


/(5) 


/ 


/ 


/ 


1 


/ 


/ 


/ (7) 


/ 


8 


/ 


/ 


/ 


/ (8) 


12 


/ 


/ 


/ 


/(8) 



-^Numerical designation of an alphabetical listing of the 
teachers . 

* 'Bracketed number indicates cell actually assigned to 
within limits of restriction. 

* -Just prior to start of first semester this teacher 
refused to get in project unless assigned an aide. 

She was accepted. 




34 



- 22 - 



Prior to the start of the third semester, seven teachers dropped out 
due to return to school (2), pregnancy (1), husband left town for new job 
(l), better job offer in town (l), failing health (l), and not adequately 
certified (l). Four teachers transferred into the project and took over 
vacated classes. The remaining three classes could not be filled. Thus, 
20 classes remained constant within the context of the design and these 
20 classes were distributed among 1 6 schools in the core or near the 
core area of Milwaukee. Thus, eleven classes were predominantly black, 
five were predominantly white, and four were mixed (about 50-50). 

Aide No Aide 





Standard 


Increased 


Standard 


Increased 


Primary 


2 


3 


3 


1 


Intermediate 


k 


3 


2 


2 



As noted previously, teachers got into the project with various con- 
straints on their entry. In an attempt to determine if this selection 
factor has any effect on the dependent measures, a preliminary analysis 
was done using the WRAT subtests and dependent variables. The interaction 
between the restricted versus non-restricted interaction with time was 
the effect of interest. An F-ratio of 1.21 for the multivariate test of 
equality of the mean vectors was obtained. Since a pO.36 (df = 6 and 13) 
vas associated with this ratio, it was assumed that the manner in which 
the teachers entered the project has a minimal effect on the dependent 
measures . 

Teacher Orientation 



The teachers were involved in a series (not all at the same time) of 
inservice sessions to (l) further explain the project, particularly the 
various dependent measures used in the study, (2) explain the use of the 
Peabody Language Development Kit, which was placed in all classes as a 
quasi-curriculum control, (3) discuss the functions aides can perform 
in the EMR classes. 

In addition, a three-day conference was held on August 28-30, 1967, 
in Madison for all participating teachers, aides, project staff. Division 
for Handicapped Children staff, selected Milwaukee Public School special 
education administrative staff, and teacher trainees in mental retardation. 
The program was so structured to review project goals and objectives , 
give an overview of other viewpoints concerned with aide training and 
utilization , present concrete examples of aide roles and functions , and 
give information relative to the possible impact of aides upon the 
educative structure and process. The teachers and aides were given 
the opportunity to interact with the project directors and investigators 
and discuss areas of concern. 
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Aide Selection 



A pool of some 40 aides was readily recruited through word of mouth 
and more formal advertising. The basic requirements of the aides were 
that they had to be at least 20 years of age, a resident of Milwaukee, 
and have had two years of college or two years in a structured setting 
working with children. Twelve of the aides were randomly assigned to 
the four cells of the design which required aides, i.e., three to a cell. 
Replacements were made for the aides who for a variety of reasons left 
the project. Following are some characteristics of aides who were 
involved in the project: 

(1) They were all female and had had from four to eight years* 
experience working with children in a structured setting. 

(2) They had an average of one and one-half years of college. 

(3) Their age ranged from 20 to 46 years with a median of 
38 years. 

(4) Seven of the 18 aides employed throughout the project 
were white, the remainder were black. 

Aide Training 

The original 12 aides received some 40 hours of inservice training 
(see page 95). The replacement aides received intensive five-days* 
preservice training encompassing teacher-aide interaction, aide- 
pupil interaction, role and function, employee considerations, general 
purpose of project, and specific aspects of project relating to the 
aide’s functioning. 

In addition, inservice meetings were held throughout the first half 
of the school year for all aides. Sessions of two hours* duration were 
held twice a month. During the second and third semesters, meetings 
between the project coordinator and aides were held monthly. 

Role and Function of Aides 



The role and function of the aides grew constantly in both scope of 
activities and responsibility for activities. Utilization of the aides 
seemed to vary according to the divisions of teachers and aide competencies, 
and personalities of the teacher-aide team appeared to dictate the scope 
and depth of aide activities. During the last year greater use was made 
of aides as instructional assistants. Aides with adequate academic 
background under teacher direction developed daily plans for individual 
and small groups. Greater utilizations were made of the unique 
strengths of particular aides. For example, those who displayed excep- 
tional sensitivity and management techniques were given greater 
responsibility in working with youngsters having behavioral adjustment 
problems. 
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List ed below are a group of activities performed in many of the classrooms 
by aides. 



(1) Taking attendance - daily 

(2) Collect lunch money 

(3) Order supplies 

(4) Using Duplicator - also the Thermo-Fax 

(5) Getting Peabody Kit ready - daily 

(6) Running tape recorder 

(7) Running film strips 

(8) Getting art supplies ready 

(9) Fixing bulletin boards 

(10) Keeping track of permission slip and money (circus, movies, etc.) 

(11) File papers 

(12) Check papers 

(13) Working with individual students 

(14) Giving individual students tasks 

(15) Encouraging individual students in personal hygiene 

(16) Taking students to the nurse 

(17) Supervising class when teacher has to leave the room 

(18) Assist with gym class 

(19) Cleaning cabinets 

(20) Helping plan parties for special events 

(21) Help children paste pictures on chart 

(22) Setting up easels 

(23) Making booklets 

(24) Cutting patterns 

(25) Write notes for teacher 

(26) Took charge of older groups in spelling and reading lessons 

(27) Helped on playground 

(28) Helped with arithmetic lessons 

(29) Collecting and recording collections 

(30) Supervising parties and assisting with special occasions - food 
preparation, games, etc. 

(31) Make monthly calendar 

(32) Clean paint and paste brushes 

(33) Check workbooks 

(34) Make seating chart for substitute 

(35) Water plants 

(36) Repair toys 

(37) Get and return books from cupboard 

(38) Assisting children with outer wraps 

(39) Walk children to bathroom and for recess 

(40) Fill out form for movies for Milwaukee Public Library 

(41) Line chart paper for reading readiness 

(42) Make color chart 

(43) Helping plan and helping supervise cooking lessons - that they can 
develop concepts of measuring liquids and solids - also planning 
meals and use of money 

(44) Distribute working materials - paper, workbooks, etc. 

(45) Helping children to get settled for their daily tasks 

(46) Getting children to dress for recess and for going home 
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Selection of Pupils 

Since the teacher was the experimental unit in the study, the children 
in the respective classes constituted the major portion of the study sample. 
Children assigned to the increased classes were taken from the waiting 
lists of the Milwaukee Public Schools under one restriction. In antici- 
pation of pupil losses over the project, an attempt was made to have as 
much consistency of pupil population as possible by requiring a maximum 
age of eight for assignment to an increased primary class and a maximum 
of eleven for the increased intermediate classes. In the Milwaukee system, 
pupils move from primary to intermediate classes around ten years of age 
and from intermediate to secondary classes about age thirteen. 

The number of pupils involved in the project at the outset (when 
there were 23 classes) was: 



Aides No Aides 





Standard 


Increased 


Standard 


Increased 


Total 


Primary 


(3) 


(3) 


(3) 


(2) 






35 


50 


32 


34 


151 


Intermediate 


(4) 


(3) 


(2) 


(3) 






53 


63 


29 


58 


203 


Total 


88 


113 


61 


92 


354 



The overall number of pupils involved in the project remained quite 
constant (about 354) during the first semester (February - June, 1967) » 

The loss of three classes prior to the start of the fall semester (Septem- 
ber, 1967) reduced the overall number of pupils involved accordingly. 
However, this reduced number (about 306) remained fairly constant over the 
1967-68 school year. This is not to say that the exact same children 
remained throughout but rather that the overall count was maintained by 
replacement. Indeed of the original 354 pupils in the project, only 232 
remained in the project after the three semesters. 

Differences among the cells of the design in terms of CA, MA, and IQ 
were as follows: 



Aides 



No Aides 







Standard 


Increased 


Standard 


Increased 






CA 


MA 


12 


CA 


MA 


12 


CA 


MA 


12 


CA 


MA 


12 




X 


92.1 


63.1 


68.6 


94.4 


63.8 


67.6 


92.2 


66.3 


68.9 


101.1 


67.6 


66.8 


Primary 


SD 


10.7 


8.6 


15.3 


10.8 


10.0 


7.2 


5.8 


6.8 


6.4 


2.9] 


6 .4 


7.1 




N 




11 




19 


17 




13 




X 


129.5 


89.3 


68.8 


126.5 


84.1 


66.5 


126.2 


86.2 


68.3 


138.5 


94.2 


67.8 


Inter- 


SD 


10.8 


13.7 


8.1 


10.5“ 


10.5 


6.7 


10.8 


10.8 


6.1 


7.5 


12.3 


6.8 


mediate 


N 




23 




34 


15 


19 
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Analysis of variance of CA obtained an P-ratio of 70.30 significant at a 
p<.001 (df = 7, 143). This difference was expected as CA was a distinguish- 
ing characteristic of the primary and intermediate group:;. No significant 
difference was obtained among the cells in terms of IQ (P - 0.38, p = .913,, 
df = 7, 1^3). By definition, since CA was different and IQ not, we would 
expect significant differences among the cells in terms of MA. This was the 
case (P = 25. 7» p<*001, df = 7» 1^3). The logic here is that if IQ is a con- 
stant (which it was) in the formula IQ = MA then to maintain the constant* 

CA 

MA would have to vary in the same direction with roughly equal magnitude as 
the CA varied among the cells. 

One final point, the N's noted in the above table were the number of 
pupils who were both in the project and given the WRAT on all three 
occasions. Contrast this with the previous table where the count 
is in terms of absolute numbers in the project at the beginning. 



B. Dependent Measures 

Pupil change in three basic areas constituted the bulk of the dependent 
measures in this study. The three areas referred to are academic, language, 
and behavior. The instrument used for measuring change in academic skills was 
the Wide Range Achievement Test (WRAT) (jastak and Jastak, 1965). In 
language it was the Illinois Test of Psycholinguistic Abilities (ITPA), 
developed by James J. McCarthy and Samuel Kirk (1961), and tape-recorded 
samples of individual pupils' speech. In behavior it was the Behavior 
Analysis Scale - Educable (BASE) , indices of behavior from the longitudinal 
films and a measure of absentee rate. 

WRAT 



The WRAT measures competency in reading, spelling, and arithmetic. 

It has items in it which have been standardized on pre-kindergarten 
children; thus, (with only one or two exceptions) all of the children in 
this study were able to pass some items each time they took the test. 

The test was administered individually to all children in the project 
in the early part of the spring semester of the 1966-67 school year, and 
in the early part of the fall semester of the 1967-68 school year. 

In the latter part of the spring semester of the 1967-68 school year this 
test was readministered to all students still in the project to whom it had 
previously been administered at either, or both, the preceding spring and 
fall testing. 

The WRAT was administered by personnel especially trained for this 
purpose. After the first semester, these testers consisted largely of 
the aides from the project. Otherwise they were personnel employed 
specifically for this purpose, or who were ordinarily performing other 
functions on the project but who were used as testers during the time that 
testing was the high priority activity. 
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ITPA 



The Illinois Test of Psycholinguistic Abilities (ITPA) indexes language 
development by providing measures of linguistic attainment in thr following 
areas : 

(1) Decoding , which refers to those abilities required to obtain 
meaning from visual and auditory linguistic stimuli, i.e., 
receptive language ability. 

(2) Association , which is the ability required to manipulate 
linguistic symbols internally. This is a central process 
eliciting by decoding which in turn elicits expressive 
processes. 

(3) Encoding , which is the sum of those abilities required to 
express ideas in words and gestures. 

The test measures a further breakdown of these processes in the sense 
that it provides a measure of the child’s functioning with respect to 
auditory input, vocal output, visual input, and motor output. 

In the first semester of the study (spring, 1966-67) the ITPA was 
administered to a sample of pupils (ten students from each class) who 
appeared to be most likely to remain in the class for the duration of 
the study. The second, or post, administration of the test was during 
the latter part of the spring semester, 1967-68 school year (the third 
semester of the study). At that time it was re-administered to all students 
still in the project who had had the test during the first semester. 

During the first testing with the ITPA, children were bused into a 
centrally located school on four consecutive Saturdays. Testing was done 
by school psychologists from the Milwaukee School System. During the 
week, especially hired and trained testers visited classes and picked up 
those children who were unable to be at the Saturday sessions. The second 
testing (in May, 1968) was done by a specially marshalled and trained force 
of testers. These were augmented by a bus, in which were several testing 
booths, which could be used at those schools where space for testing was a 
problem. These people devoted approximately two weeks to this task. 

Speech Samples 

Speech samples were three minutes (or approximately so) of individually 
tape-recorded speech of the children. These were obtained by presenting two 
Charles Addams drawings sequentially to the subjects and asking the subjects 
to talk about these drawings (see Appendix C for a sample of instructions). 
Different sets of drawings were used each of the three times (or testing 
periods) the speech samples were taken. Later, through analysis of these 
samples by trained linguists, a number of indices speculated to be sensitive 
measures of change in language proficiency were obtained. These were: 
number of words per minute, mean words per narrative segment, average 
number of syllables per token, and various ratios between a number of raw 
indices (see Appendix C for a complete listing of both raw and derived 
indices) . 
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In the first two testing periods (early part of spring semester, 19( 
and early part of fall semester, 1967-68) speech samples were obtained o: 
all students in the project. In the third testing period (latter part oi 
spring semester, 1967-68) they were obtained only on 80 children. It was 
decided because of economics and time to concentrate only on a random 
sample of ten students from each of the eight cells of the study 
design. Hence, in the third testing period, speech samples were obtaine< 
only on those 80 children earlier selected to make up this sample. 

As previously stated (in the paragraphs with reference to the ITPA) 
during the first testing period some speech samples were taken by testin< 
psychologists at the time they were giving ITPA's to the children, and s< 
were obtained during these same special Saturday sessions by testers 
specially trained for this activity. Children not sampled on these earlj 
Saturdays were later sampled by these same, and other, specially trained 
testers , either in conjunction with testing with the WRAT or on separate 
occasions, whichever fitted the individual circumstance. 

BASE 

The Behavior Analysis Scale - Educable (BASE) is a 70-item scale on 
which the child is rated by an adult who is in a position to know and to 
observe that child. This instrument (see Appendix B for test and directi 
was developed in cooperation with the University of Wisconsin's Departmer 
of Counseling and Behavioral Studies. Before use in the study, the instr 
ment had been field tested on some U00 EMR students in the state. Item 
analysis reduced the original 130 items to the 70 which made up the instr 
as it was used in this study. 

Previous work with the scale indicated it would provide five stable 
factors or clusters which could be meaningfully labeled and used as 
dependent variables in the present study. That is, it was anticipated 
that scores derived from these factors at different times during the 
study would reflect behavior changes occurring in the classroom over 
the period of the project. 

All children in the study at the time were rated on the BASE 
during the first and second testing periods (spring, 1966-67, and 
fell, 1967-68). Only those children who had previously been rated during 
first and/or second testing periods were rated in the third testing 
period. A sample rating was also done a few weeks after the first rating 
to determine the reliability of the instrument. 

Raters of the children on this instrument were the teachers in the 
respective classrooms. In those classes where aides were also present, 
the aides also rated the children at the same time as the teachers. Onlj 
the data from the teachers' rating were used in the statistical tests 
for effect of treatments. Ratings made by the aides have not been used at 
this time. 
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The two ratings done in the early parts of their respective semesters 
(testing periods one and two) were deliberately done several weeks after 
the start of the semester. This was in order to give teachers (and 
aides) that degree of experience with the pupils (particularly any of the 
pupils who may just have entered the class at the beginning of that 
semester) before requiring them to rate their children. It required 
about ten minutes to rate a pupil. 

Expectancy Index 

A tangential concern in the study was the relationship, if any, 
between the expectancy on the part of classroom adults, or improvement 
in a child, and that child's actual improvement, over a period of time, 
in any of the considered areas of ability or skill. In order to incorporate 
this concern into the study, a simple expectancy index was developed 
on which raters could index their expectancy of a given child's improve- 
ment in the realms of social, language, and academic behavior. Appendix A 
contains an article based on this data. 

Audio-Visual Monitoring 

As originally conceived, audio-visual monitoring of the study was 
to be done using video tape. Problems of personnel, in terms of numbers 
required and qualifications, and on-site difficulties such as electrical 
supply, physical plant and classroom arrangement forced the use of films 
instead. Permission was obtained from the Grants Officer to make this 
change. We were fortunate to be able to hire a competent audio-visual 
person with considerable experience in classroom filming. By April, 1967, 
we eventually obtained the filming equipment that had been ordered eight 
months previously. It was possible, however, to get the shooting schedule 
under way by using loaned equipment from the supply company. 

Two skilled professionals advised in the area of audio-visual monitoring. 
Mr. Walter Meives, Director of the University Photo Lab, helped in the 
technical and production end of the filming. Dr. Robert Boyd of the 
University of Wisconsin's Department of Curriculum and Instruction 
consulted regarding the development of film-derived indices appropriate 
to the goals of the study and the population with which we were working. 

These two men represented, in a sense, somewhat opposing positions, both 
of which were a legitimate concern and both of which we were trying to 
incorporate into our production. That is, on the one hand we had a concern 
with a sensitive, artistically-inspired and flawless production, and, on 
the other hand, we had a concern with the production of observable data 
which was meaningful in a research sense. 

In spite of the fact that we were shooting without special lighting, 
the black and white prints came out remarkably clear. A few problems 
occurred with the sound in earlier shots because of the natural setting, 
but they were solved fairly effectively. 
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The filming schedule was divided into four time periods; 

Period 1 - morning, before recess 
11 2 - morning, after recess 

11 3 - afternoon, before recess 

11 4 - afternoon, after recess 

Within a given time period, five minutes of film were shot about ten 
minutes after the beginning of the period and about ten minutes before 
the end of the period. In this way curriculum changes within a period 
were captured. A block of filming was considered the filming of all 
the classes in the project. 

The original plan for the filming was that each class would be shot 
four times (e.g., there would be four blocks of filming) during the 
course of each semester, recycling the classes among the periods so 
a complete day's activities could be caught. However, after the first 
two blocks it became apparent that as a result of (1) cost of filming, 
both in terms of money and classroom disruption, (2) limitations on 
the rate at which the needed film was becoming available, and (3) a 
closer look at the actual needs of the project with regard to the 
filming, continuing with the plan of four blocks per semester no 
longer seemed reasonable. Therefore, Block III for the first semester 
was cancelled. Also, during the 1967-68 school year, the number of 
blocks over the two semesters was reduced to four, evenly spaced through- 
out the year. 

Thus, during the first semester of the project, 30 minutes of 
film on each class, or 11 1/2 hours in all, was shot; during each of 
the second and third semesters, 20 minutes was shot for each class. 

A total of 70 minutes of film was obtained on each of the 20 classes. 
Additional footage was spent working bugs out of the equipment and 
capturing those activities such as aspects of the testing procedure, 
use of the Peabody Language Kit Materials, utilization of teacher aides 
in various settings, field trips, and interpersonal interviews which we 
felt would enhance the final production. 

Noise Level 



Noise level in the classroom, and its relationship to or effect on, 
learning was one of the secondary concerns in this study. Measures of 
noise level were taken concurrently with the film shots. Equipment 
used for these measurements were a Nagra III Recorder and Sennheiser 
Microphone. These were placed at various locations in the rooms. The 
time involved was no shorter than ten seconds nor longer than three minutes. 
Measures for each filmed segment included the peak noise level or loudest 
noise observed, the average volume of the teacher's and aide's voices, 
and the ambient level defined as the noise level of the room excluding 
individually distinguished sources other than continuous mechanical 
noises. Appendix A contains an analysis and write-up of this data. 
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Fllm Indices of Behavior 

After initially viewing the films, the question arose of just how 
much the cameraman's presence was interfering with the class activity. 
Were we getting a representative example of what was going on in these 
particular classes day after day, or was the presence of the camera 
disrupting normal processes? At one extreme, the pupils seemed to be 
putting on a show for the benefit of the cameraman. At the other, they 
seemed to be almost completely oblivious to his presence. In order to 
get an indication of the amount of interference taking place, we counted 
the number of students gazing at, or performing for the camera within 
arbitrarily selected units of time - in this case, every three seconds. 
Data sheets with each ten-minute filming sequence divided into three- 
second intervals were drawn up, and the number of children actually 
looking at the camera within these units of time was recorded. There 
was a problem with this method of recording distractions related to the 
filming technique. The cameraman focused on individual children for the 
most part, and scanned the entire class relatively infrequently. 

When the camera moved away from a child who was staring intently at it, 
the child ceased to be recorded. Yet an observer could guess, it seemed 
quite accurately, that the child was still staring, especially if the 
camera re-focused on him a short time later to find him similarly engaged. 
Only the observable behavior was recorded, so that the total count of 
camera distractions was less than it would have been had the entire 
class been in focus. The cameraman f s movement around the classroom 
attracted additional attention. However, the use of a stationary 
camera would have resulted in the loss of other types of information: 
the activity of a group in the far corner of the classroom, the activity 
of individuals involved in independent work, and the type (and often 
content) of exchanges between members of the class. 

When it was found that the filming sequences usually ran over ten 
minutes, each sequence was timed and the number of three-second 
intervals adjusted accordingly. The length of the two segments into 
which each film was divided varied, but each of these segments was 
timed and the number of intervals adjusted. 

It was found that the number of children distracted by the camera 
decreased radically from one five-minute segment to the next. The 
same results were not obtained for successive blocks, however. The 
number of distractions seemed to depend to a large extent on the type 
of activity taking place. There were more classes whose distraction 
count decreased rather than increased, however, (16 as compared to 11) 
over successive blocks. It was not a steady decline from one block to 
the next - the count would often jump or decrease as much as 40 points 
between blocks. 

A count was obtained from the films of the number of separate 
instances of children engaged in non-task oriented behavior (NTO). 
Excluded were all distractions connected with the camera. The number 
of children who, at distinct instances, were doing something other than 
the task at hand were counted. We divided this behavior arbitrarily 
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into categories of restlessness , vandering , socializing , daydreaming , 
and other activity . In restlessness were included all those pupils 
who were seen bobbing up and down in their seats, playing with pencils 
and materials. These activities had to be accompanied with not paying 
attention. If the child was restless, yet involved in the lesson, he 
was not counted. In wandering were included all the pupils who seemed 
to be wandering aimlessly. It was difficult to determine in some cases, 
since a child would walk across the field in view and his destination 
would be unknown. If his wandering seemed to be connected with the 
task (this was especially evident when a class was engaged in arts and 
crafts), he was not counted. In socializing the same held true. If a 
child seemed to be talking about the activity he was engaged in, he 
wasn't counted. In d aydreaming were included those kids who were staring 
out a window or sleeping. If a child was staring at an activity going on 
in another part of the room, however, he was included under another 
activity , rather them daydreaming. These activities had to be separate 
and distinct. If the camera moved away from a child that was socializing 
for only a very short time, the child was not counted twice. 

The count of non-task oriented behavior (restlessness, wandering, 
socializing, daydreaming, and other activities combined) was taken for 
each film in three-second intervals. This information was integrated 
with the camera distraction count, which was also taken in three-second 
intervals. This gave a general index of the amount of inattentiveness 
or restlessness in each class or as it was termed, activity level (AL). 

In sum, the films yielded for analysis three measures of classroom 
behavior: non-task oriented behavior (NTO), activity level (AL), and 
noise level (NL). 

Light Levels in Classrooms 

Light readings were routinely collected during the course of the 
filming sequences. A descriptive analysis of this data is provided 
in Appendix A. 

Absentee Rate 



Absentee rate for each pupil for each of the three semesters of the 
project was calculated from information obtained directly from the teachers 
or by staff personnel from attendance records maintained in the offices 
of the respective schools. The percentage of days absent was a function of 
the total possible number of days present. Ordinarily the school year 
is 182 days, but sometimes mitigating factors such as return to regular 
class, sent to boys* school, or moved out of area reduced the number of 
days. 

Meteorological Indices 

It has been the observation of those involved in day-to-day 
classroom programming that meteorological factors may have a considerable 
effect upon the pupil's behaviors. At the start of this project no 
attempts, to our knowledge, had been made to document this observation. 
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The filming schedule for chis project resulted in the sampling of class- 
room activity over a considerable range of time and across a wide 
variety of classes. With a minimum amount of additional effort (on the 
part of our cameraman) we also collected measures of variations in 
barometric pressure, outside and inside temperature, and wind speed. 

These were collected for correlation with indices of noise level, activity 
level, etc., which the concomitant film segments provided. Preliminary 
analysis has been done but not written up for this report. 

Scoring and Additional Data 

Scoring on all tests, scales, and measures was carefully checked 
and reviewed for accuracy and consistency, and analysis of speech samples 
and filmed segments was carried out by personnel at the headquarters for 
the project in Madison. Appendix D contains detailed discussion of the 
modifications in the testing and scoring procedures. 

Addresses, birthdates, and IQ's on all pupils in the project were 
basically obtained from copies of forms used by the Milwaukee Public 
Schools for providing the Division for Handicapped Children, Wisconsin 
Department of Public Instruction, with EMR class enrollment information. 
Information on the race and sex of each of the children in the project 
was obtained by specifically requesting it from the teachers, either as 
an isolated item or in conjunction with some one of the other forms, 
particularly the BASE, which they filled out and provided on each of the 
children. 

Survey of Interpersonal Values 

The only test given to teachers and aides themselves was the Science 
Research Associates, Incorporated (SRA) Survey of Interpersonal Values 
(1960). The purpose of this test was to help characterize those people 
who work well together in the particular situation in which teachers 
and aides were working in this project. 

As the title indicates, this test measures one's interpersonal 
values. In this context, values should be differentiated from 
personality traits which in essence describe what a person does 
characteristically in particular situations. Values, on the other 
hand, describe the person in terms of his basic emotional patterns. 

The six values measured by this test are: 

(1) Support 

(2) Conformity 

(3) Recommendation 

(4) Independence 

(5) Benevolence 

(6) Leadership 

With the exception of a sampling of teachers and aides who took the 
twice in order to provide a reliability check, all others took it 
once. This was sometime during the first two or three months after 



test 

only 
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the time they actually began to function in the classroom as part of 
this project. Those people who took the test twice were people who 
were in the project from the start. They took it for the first time 
within two or three months of the beginning of the first semester and 
for the second time within two or three months of the beginning of 
the second semester. 

Directions for the test are self-explanatory and contained on the 
front page of the test form. Thus, although the test can be administered 
in a group, for our purposes each teacher and aide was given the test to 
do on his own. 

Analysis of this test consisted of rating the teacher-aide dyads in 
terms of how well they worked together on a three-point scale. A 
profile analysis revealed nothing of significance and further use of 
the test was not considered. 
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CHAPTER V 



RESULTS AND DISCUSSION 



A. Quantitative*- 

This chapter contains two broad subdivisions of the results - 
quantitative and qualitative. The former division consists of analyses 
of the hard numerical data of the study while the latter division 
presents the subjective reactions of participants in the project. The 
quantitative division in turn consists of three sections. The first 
deals with the analyses of the various dependent measures of the study; 
the second section attempts to define the characteristics of those pupils 
which demonstrated the greatest academic gain over the three semesters of 
the project; the third section presents a cost achievement analysis to 
assist administrative decision making. 

1. Analyses of Dependent Measures 

a. Academic; WRAT Raw Scores 



Observed mean scores for the WRAT subtests of reading, spelling, 
and arithmetic were obtained for each of the 20 classes in the study 
at three points in time, i.e., February, 1967, September, 1967, and 
May, 1968. The first objective was to determine if these scores - 
when averaged over the three time periods - displayed significant 
variation by type of class (primary or intermediate) presence or 
absence of aides, size of classes (standard size or 50% increase 
in size) or any interactions among these factors. The second 
objective was to determine if these scores changed with time and 
if the class type, aide, size, or interactions among these had an 
effect on the scores over time. 

Preliminary Analysis 



To better study any trend of change with time, orthogonal poly- 
nominals transformations were used to isolate linear and non-linear 
components of the change. Since the interpretation of effects and 
interactions is greatly simplified if the non-linear components of 
the time trend can be regarded as insignificant (both statistically 
and otherwise) , the first test was a test of the composite hypothesis 
that non-linear component of th time trend and all interactions with 
the other factors was zero for all three dependent scores. This test 
used the stun of squares combined from all sources of variation with 
eight degrees of freedom. The results of this analysis are shown 
in Table 3. 



*-This section of this chapter was written in conjunction with Tom Fischbach, 
statistical consultant with the Research and Development Center in Madison 
Wisconsin. 
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Table 3 



Non-Linear Component of Time Trend for WRAT Scores 
Hyp. of 



1 No Effects 




Hyp. 


Error Error 


F 


Sig. 


Variable 


SS 


df 


MS 


MS 


df 


ratio 


Level 


Reading 


14.96 


8 


1.87 


3.23 


12 


0.58 


p<.900 


Spelling 


22.77 


8 


2.85 


2.85 


12 


1.00 


p <.500 


Arithmetic 


12.53 


8 


1.57 


0.37 


12 


4.24 


p<.025 


To reject 


the null 


hypothesis 


for this analysis the 


F-ratio for 


any dependent variable 


should be significant 


at 


the 0.15 


level rather 



than the customary 0.05 level since failure to reject the null hypothesis 
when a real non-linear trend exists would result in an over-simplification 
of the true state of affairs. With this noted, it is clear that the 
non-linear trend component effects were statistically insignificant 
in the case of reading and spelling. But this was not the case for 
arithmetic. This was true even when nominal significance at the 
.05 level was required (one-third of J.5) to allow for the fact that 
the three dependent variables were correlated. 

Further inspection of the data revealed that of the total sum 
of squares of 12.53 for non-linear trend for arithmetic, most of it 
(10.62) was for the main effect so that only 1.91 of the total was 
for the interaction of the non-linear time component with other 
factors. Using Scheffe's S-method of simultaneous inference, 

(fcheffe, 1959) that is, treating the main effect component as 
though it had eight degrees of freedom instead of one gave a mean 
square of 10.62/8 or 1.33 for arithmetic. This effect was significant 
at the 0.025 level as the F-ratio was 3.59. 

Since the linear component of the time trend for arithmetic was 
actually confounded with non-linear components, it was necessary to 
combine the two components in the analysis of the effects of time 
Interactions with other factors on arithmetic scores. This was not 
necessary for reading and spelling. 

Analysis of Variance: Between Cells 

The results of the analysis of variance are shown in Table 4 (a,b and 
c) . This table is divided into three parts, one for each dependent 
variable. The first half of each of these parts shows the results 
of the analysis of between class variations by condition while the 
second half shows the results for the "within class" over time 
analysis. 

Interactions 



The first hypothesis to be considered was the null hypothesis 
of no effects of interactions among the three conditions or character- 
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istics of the classes on the dependent variables. In all cases the 
data does not require rejection of this hypothesis. This was also 
substantiated by a multivariate analysis entering all three WRAT scores 
in the analysis. Thus, only main effects needed to be considered. 

Class Type 

For all three dependent variables it was necessary to reject the 
null hypothesis of no difference between primary and intermediate 
classes. The estimates of the contrasts of the mean for primary 
classes with intermediate classes averaged over all three time 
periods is shown in Table 5 (a, b and c) . In all cases the means 
for intermediate classes were higher than those for primary classes. 

Aides 



In no case was it necessary to reject the null hypothesis that 
the presence or absence of aides did not affect class mean scores. 
However, for all three variables the mean scores for classes with 
aides was higher than for the classes without aides as may be seen 
in Table 5. But, the effect of the presence of aides must be 
considered statistically insignificant in light of this data. 

Size 



The null hypothesis that the size of the class did not affect 
scores cannot be rejected with this data. The mean scores for standard 
classes were higher than those for increased classes for reading and 
spelling, but the reverse was true for arithmetic. However, all 
differences must be regarded as small and statistically insignificant. 

Discussion 



All of the conclusions previously stated were substantiated by 
multivariate analyses considering all three dependent variables 
together. Moreover, reversals of the orders in which effects were 
removed from the variable did not change the main results. Thus, 
the major source of variation was due to class type with the inter- 
mediate classes having higher scores. This finding was hardly 
startling since on an a priori basis one would have expected 
the older (intermediate) children to achieve academically at 
a higher level on the average over the three testing times. 

Analysis of Variance: Within Classes 

Interactions of Time with Other Factors 

To simplify the analysis the first hypothesis considered was 
that the effects of all interactions of time with class characteristics 
were zero. In no case was it necessary to reject the hypothesis. Thus, 
only main effects needed to be considered. 



O 

ERLC 



50 



38- 



Time 



For all three dependent variables the hypotheses of no change 
in scores over time were rejected. For reading and spelling, only 
the linear time trend was studied as the preliminary analysis 
permitted exclusion of non-linear components. In the case of 
arithmetic scores both components of time were included and a 
separate analysis using Scheffe's S-method was used to evaluate 
the significance of the linear component, which was significant. 

In all cases the estimates of the linear trend shown in Table 5 
indicate that scores increased in each of the two periods. The 
fact that only the linear component, lor reading and spelling, was 
significant indicates that the increase was uniform over the period 
of the study. The "quadratic" component for arithmetic was also 
positive indicating a greater change during the second period. 

Class Type x Time 

The null hypothesis that the change over time for primary classes 
was the same as for intermediate classes had to be rejected for all 
three dependent variables (see Table 4 a,b, and c) . The difference 
between the two types of classes - in favor of intermediate classes - 
decreased with time as the estimate of the class x linear time trend 
effect for all variables was positive, indicating that the slope of 
the linear trend was greater for primary classes than for intermediate 
classes (see Table 5, b) . The preliminary analysis indicated that the 
interactions of the non-linear time trend components with other factors 
was not significant for the case of arithmetic. However, in all cases, 
the estimate of the quadratic component was also positive, indicating 
a slight tendency for the relative increase over time of the slope 
of the primary classes. 

Aides x Time 



The null hypothesis that the increase in scores with time was no 
greater for classes with aides could not be rejected with this data for 
any ^variable. However, the estimates of this effect are positive for 
all^three variables which indicates a slight tenderly for a greater 
increase over time for classes with aides (see Tab2>e 5, b) . However, 
these differences could not be regarded as statistically reliable 
indications of true differences; any real differences were small. 

Size x Time 



The null hypothesis that the change over time for standard classes 
differed from increased classes could not be rejected for reading or 
spelling scores but had to be rejected for arithmetic scores (in this 
case) because only one of the three cases is nominally statistically 
significant, the criterion was that the F-ratio must be significant at 
the .05/3 or .0167 level; which was obtained for arithmetic scores (see 
Table 4,c). For all three variables the estimate of the size x time 
^interaction was positive indicating a tendency for the slope of the line 
■to be greater for t-he’ standard sized classes. But, only in the case of 
arithmetic scored could these differences be regarded as statistically 
reliable estimates of true differences (see Table 5, c) . 
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Table 4 



Analysis of Variance for WRAT Scores 



a) Reading 



Source (1) 


Sum of 
Squares 


df 


Mean 

Square 


F-ratio 


Significance 

Level 


Between Classes 


— 


20 


— 


— 


— 


Mean 


— 


1 


— 


— 


— 


Class Types 


2093.52 


1 


2093.52 


54.12 


p<.001 


Aides 


5.53 


1 


5.53 


0.14 


p<.710 


Size 


91.66 


1 


91.66 


2.37 


p<.150 


All Interactions 


132.13 


4 


33.03 


0.85 


p <.750 


Error (Within Cell) 


464.21 


12 


38.63 


— 


— 


Within Classes by Time 


(Linear Only) 


— 


20 


— 


— 


— 


Time (Linear) 


512.66 


1 


512.66 


106.24 


p<.001 


Class Type x Time 


61.93 


1 


51.93 


12.83 


p<.004 


Aides x Time 


3.27 


1 


3.27 


0.68 


p<.430 


Size x Time 


2.25 


1 


2.25 


0.47 


p<.510 


All Other Interactions 


35.10 


4 


8.78 


1.82 


p<.500 


Error (Class x Time 
Within Cells) 


57.91 


12 


4.83 


__ 


__ 



Spelling 

Source 


Sum of 
Squares 


df 


Mean 

Square 


F-ratio 


Significance 

Level 


Between Classes 


— 


20 


— 


... 




Mean 


— 


1 


— 


— 


— 


Class Types 


578.32 


1 


578.36 


60.47 


p <.001 


Aides 


0.86 


1 


0.86 


0.09 


p<.770 


Size 


1.07 


1 


1.07 


0.11 


p<.740 


All Interactions 


23.48 


4 


5.87 


0.61 


p<.750 


Error (Within Cells) 


114.81 


12 


9.57 


— 


— 


Within Classes by Time 


(Linear Only) 


— 


— 


— 


— 


— 


Time (Linear) 


139.50 


1 


139.50 


92.94 


p<.001 


Class Type x Time 


14.27 


1 


14.27 


9.51 


p<.009 


Aides x Time 


2.16 


1 


2.16 


1.44 '< 


p<.250 


Size x Time 


0.44 


1 


0.44 


0.29 


p<.600 


All Other Interactions 


1.02 


4 


0.25 


0.09 


p<.900 


Error (Class x Time 
Within Cells) 


34.17 


12 


2.85 


___ 


mmmm 
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Table 4 (Cont.) 

Analysis of Variance for WRAT Scores 



c) Arithmetic 
Source 

Between Classes - Total 
Mean 

Class Types 

Aides 

Size 

All Interactions 
Error (Between Classes/ 
Cells) 



Within Classes by Time 
Time 

Class Type x Time 
Aides x Time 
Size x Time 
All Interactions 
Error (Class x Time 
Within Cells) 

"Linear" Components (ii) 
Time 

Class x Time 
Size x Time 
Class x Time, Within 
Cells 



Sum of Mean 



Squares 


df 


Square 


— 


20 

1 


— 


562.56 


1 

1 


562.55 


0.91 


1 


0.91 


4.13 


1 


4.13 


69.73 


4 


17.43 


91.40 


12 


7.62 


— 


40 





. 218.10 


2 


109.05 


10.29 


2 


5.15 


0.02 


2 


0.01 


4.32 


2 


2.16 


5.77 


8 


0.72 


7.79 


24 


0.32 



204.48 


1 


204.48 


10.11 


1 


10.11 


4.27 


1 


4.27 


3.35 


12 


0.28 



Significance 
F-ratio Level 



73.85 p<.001 
0.12 p<.740 
0.54 p<.480 
2.29 p<.100 



336.11 p<.001 

15.87 p<.001 

0.04 p<.950 

6.65 p<.010 

2.22 p<.100 



743.22 p<.001 

36.22 p<.001 

15.28 p<.050 



(i) Effects were removed in the order shown. Reversals in order did 
not substantially change results . 

(ii) Scheffe's S-method was used to evaluate significance, e.g., each 
F-ratio shown in the table was divided by 2 and referred to a 
table with 2 and 24 degrees of freedom. 
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Table 5 

^ ; d Estimates of Effects 

Eaftm^te and Standard Error of Estimate 



JSffect Estimate Standard Error 





Reading 


Spelling 


Arith- 

metic 


Reading 


Spelling 


Arith- 

metic 


a) Intermediate-Primary 


20.08* 


10.64* 


10.03* 


3.01 


1.50 


1.34 


Aides vs. No Aides 


1.22 


0.31 


0.19 


3.01 


1.50 


1.34 


Standard vs. Increased 


3.52 


0.11 


-1.14 


3.01 


1.50 


1.34 


Time : 


Linear 


4.77* 


2.57* 


3.23* 


0.53 


0.30 


0.13 


Quadratic 


0.81 


1.08 


0.80* 


0.44 


0.41 


0.15 


b) Differences in Linear 
Slopes 


..Primary, jbs, .Int^’T’f'dj^e 


3.16* 


1.62* 


1.49* 


1.06 


0.59 


0.26 


*...i vs. so . 


1.26 


0.80 


0.29 


1.06 


0.59 


0.26 


■..» - . St ~ -•J.a.rd 'vs . • Inu.cu>c>i 


0.98 


0.37 


0.92* 


1.06 


0.59 


0.26 


c) Differences in Change 
of Linear Slope: 


Primary vs . Intermediate 


0.20 


0.70 


0.26 


0.87 


0.82 


0.29 


Aides vs. No Aides 


-0.01 


0.05 


-0.03 


0.87 


0.82 


0.29 


Standard vs . Increased 


-0.42 


-0.38 


-0.16 


0.87 


0.82 


0.29 



*Null hypothesis that the true value was zero has been rejected in the analysis. 
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Summary 

The results described for time trends and variations in time trends 
by class characteristics were substantiated by multivariate analyses. 

In addition, reversals of orders of removal of affects did not markedly 
alter the results. The main conclusion was that scores increased with 
time during the two periods (T^ - T 2 and T 2 - T 3 ) studied and the arithmetic 
scores increased significantly more in the second period than the first 
(see Figures 1, 2, and 3). The increase was greater for primary classes 
than for intermediate classes (see Figures 1, 2, and 3) while arithmetic 
scores for standard classes also increased more with time than did the 
scores for increased size classes (see Figure 3). The aide effect over 
time for the three dependent variables is shown in Figure 4. The essential 
parallelism of the aide-no aide effect over time reflects the results of the 
statistical analysis. 

Because of the unequal N's in the cells, the least square estimates 
of the means based on the statistical analysis should vary somewhat from 
the raw means shown in the graphs. Comparison of these data had indicated 
the differences were minimal as far as general trend and even size was 
concerned. 
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Fig. 1 - Reading scores on the WRAT as a function 
of class for EMR pupils over three 
semesters. 
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Fig. 2- Spelling scores on the WRAT as a function 
of class for EMR pupils over three sem> 
esters. 
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Fig . 3- Interaction of arithmetic scores on the WRAT as a func- 
tion of class and class size for EMR pupils over three 
semesters. 
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.ding, Spe llin g, and Arithmetic scores on the WRAT as a func 
tion of Aides for EMR pupils over three semesters. 
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b. Behavior Indices 

A number of indices of behavior were hypothesized to be differentially 
affected by the treatment effects. These dependent variables were the five 
subtests of the Behavior Analysis Scale - Educable (BASE) developed for the 
project and labeled Disruptive Behavior (1), Attentive Involvement (2), 
Timidity (3) , Succorance (4) , and Withdrawal (5) . The numbers in parenthese: 
provide an easy referrent for the five scales. Additional behavior indices 
derived from the filming were Noise Level (NL), Activity Level (AL), and 
Non-Task Oriented Behavior (NTO) as previously defined. The final behaviora! 
index was that of Absentee Rate, the ratio of unexplained absences to 
legitimate days expected in school over the three semesters of the study. 

Base Analysis 

Four of the five scales (1, 3, 4, 5) had been developed in such a way 
that a higher score indicated less desirable behavior (see Appendix B) . Witl 
scale 2, Attentive Involvement, however, a higher score indicated more 
desirable behavior. Accordingly scale 2 was multiplied by -1 so that its 
scores would have the same direction as the others . As may be seen from 
Table 6, the five scales did have positive correlations with each other. 

Table 6 



Correlations Among Average BASE Scores for the 
Three Test Points (Elements Above Diagonal Omitted) 



) Scale 


1 


2 


3 


4 




5 


1 


1.00 








. 




2 


0.23 


1.00 










3 


0.50 


0.32 


1 An 
X *w 








4 


0.79 


0.27 


0.72 


1.00 






5 


0.64 


0.33 


0.52 


0.69 




1.00 



df - 12 

For even 12 degrees of freedom the correlations must be considered 
at least moderate since all were positive. This suggested that a multi- 
variate analysis of variance would be the proper manner to investigate 
the sources of variation which were of principal interest; the extent to 
which changes over time on the indices varied with class type, the presence 
or absence of aides, or with standard or increased size classes, or their 
interactions. As may be verified by inspection of Table 7, the five 
subtests varied by scale factors. Scales 3 and 4 had the lowest variance 
while scale 1 had the highest variance. Thus, it was unwise to restrict 
the analysis to an analysis of the mean of the five scales only. Hence, a 
five-variate analysis of variance was required to adequately explain the 
variance . 
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Table 7 



Variance of BASE Scale Scores (Average of Three Test Pointe) 



BASE 


Variance 


Standard Deviation 


1 


325.47 


18.04 


2 


65.65 


8.10 


3 


26.05 


5.10 


4 


29.79 


5.46 


5 


54.69 


7.39 



The results of. a formal multivariate analysis of variance are shewn in 
Table 8. Only "significance levels," e.g., the probability of observing an F 

Table 8 

Multivariate Analysis of Variance for EASE Scales 

Univariate Significance Levels 
Multivariate Results BASE Scale 



Source 


df 


p- level 


1 


2 


3 


4 


5 


Between Classes 
Mean 


5,8 














Class Type Differences 


5,8 


0.25 


0.36 


0.03 


0.27 


0.96 


0.13 


Aides 


5,8 


0.70 


0.66 


0.69 


0.30 


0.19 


0.94 


Size 


5,8 


0.82 


0.42 


0.30 


0.77 


0.82 


0.40 


All Interactions 


20,27 


0.94 


0.56 


0.86 


0.26 


0.74 


0.96 


Within Classes 
Linear Time 


5,8 


0.002* 


0.001* 


0.008* 


0.36 


0.71 


0.06 


Linear Time x Class 
Type 


5,8 


0.23 


0.005* 


0.09 


0.22 


0.47 


0.02 


Linear Time x Aides 


5,8 


0.047* 


0.11 


0.60 


0.15 


0.06 


0.16 


Linear Time x Size 


5,8 


0.002* 


0.06 


0.36 


0.04 


0.02 


0.006* 


Linear Time x All (i) 
Interactions 


20,27 


0.08 


0.05 


0.51 


0.054 


0.33 


0.47 


Non-Linear Time 


5,8 


0.23 


0.09 


0.36 


0.38 


0.76 


0.56 


Non-Linear Time x 
Class Type 


5,8 


0.92 


0.78 


0.75 


0.34 


0.86 


0.96 


Non-Linear Time x 
Aides 


5,8 


0.007* 


0.08 


0.16 


0.19 


0.08 


0.10 


Non-Linear Time x 
Size 


5,8 


0.09 


0.69 


0.04 


0.80 


0.70 


0.99 


Non-Linear Time x (i) 
All Interactions 


20,27 


0.26 


0.65 


0.84 


0.05 


0.20 


0.65 


(i) In no case were interactions 


- when the 


4 contrasts per 


variate 


were 


split and 


tested separately - 


found to 


be significant. 


The univariate df 


were 


1 for 



hypothesis and 12 df for error except for the case of interactions where the 
hypothesis or numerator df was 4. 
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statistic as large or larger than the one observed when the null 
hypothesis is true, are recorded. To reject the null hypothesis that 
a particular difference was zero required, in this analysis, a 
significance level of 0.05 or lower for the multivariate test. In 
the case of the univariate tests, the rule adopted was to require a 
p-level of 0.01 or lower to reject the null hypothesis. 

The results of this analysis indicated that: 

(1) Between class variations were small as none of the F-ratios were 
found to be significant (Table 8). 

(2) Overall change in the scores did occur over the two testing 
periods. This change was essentially linear with a positive 
slope. Since a higher score on all scales (with the reversal 

of Scale 2) indicates more undesirable behavior, we can conclude 
that negative behavior on the average increased over the project 
with the greatest increase occurring between and T 2 (see 
Table 9). Table 9 reveals that all the scales except Scale 2 

Table 9 



Least Square Estimates 


of BASE Scale Means 


for the 


Time Effect 


ant the Aide x Time 


Effect (Estimates 




for the 


Full Model) 






Base 


Factor 








Scale 


Level 


1 


2 


3 


1 


Aide 


160.28 


163.95 


167.09 




Mo Aide 


154.92 


169.34 


166.37 




Average 


157.60 


166.65 


166.78 


2 


Aide 


58.03 


58.36 


56.46 




Mo Aide 


59.82 


58.07 


57.35 




Average 


58.93 


58.22 


56.91 


3 


Aide 


119.61 


118.59 


119.65 




Mo Aide 


117.46 


118.29 


118.88 




Average 


118.54 


118.40 


119.27 


4 


Aide 


121.01 


120.57 


120.71 




Mo Aide 


118.10 


119.76 


119.42 




Average 


119.56 


120.17 


120.07 


5 


Aide 


129.17 


127.42 


129.69 




Mo Aide 


126.91 


130.06 


130.24 




Average 


128.04 


128.74 


129.97 


Average of 


Aide 


117.62 


117.78 


118.72 


All Scales 


No Aide 


115.44 


119.10 


118.45 




Average 


116.53 


118.44 


118.59 



To clarify presentation, a constant of 100 was added to all 

means since Scale 2 was negative. 
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operated in much the same way, i.e., a general increase with the 
sharpest increase occuring between and T 2 . Scale 2, Attentive 
Involvement in Classroom Activities, operated in the opposite 
manner, for there was an increase in this positive attribute over 
time (shown as a score decrease in Table 9 because of previous 
multiplication by -1). Scale 2 apparently operates independent of the 
other four scales (see low intercorrelation in Table 6). 

(3) The amount of change during the entire study period and the relative 
change in the first period as compared to the second varied with 
the present or absence of aides. The former is reflected in the 
statistical significance of the "linear'* time x aide interaction 
shown in Table 8 while the second is indicated by statistical 
significance of the non-linear time x aide interaction. The differ- 
ence in rates of change for the two conditions was not statistically 
significant for any of the five scales. This suggests that this 
source of variation was complex and not merely a simple difference 
reflected on all five scales in the same way. Estimates of expected 
responses for each scale at each of the three times observations 
were taken are shown in Table 9. In general, the significance of 
the linear component appears to reflect the fact that the observed 
change over the two periods was greater for classes without an aide. 
However, classes with aides showed increases in both periods?, those 
without aides increased only in the first period which contributed 
to the non-linear time interaction with aides. 

Summarizing to this point, the data showed significant overall increase 
in undesirable behavior over the three semesters. The greatest 
increase occurred between T^ (middle of school year) and T 2 (beginning 
of fall semester). Moreover, the aides apparently had a beneficial 
effect in reducing the increase in undesirable behavior overall but 
particularly at the start of the fall semester. 

(4) The magnitude of "linear" change was associated with the size of the 
class. The difference in linear trend were fairly large for all 
scales except 2,. However, the univariate difference was statisti- 
cally significant for Scale 5 only (see Table 8). Estimates of the 
expected response for the Size x Time interaction are shown in Table 10. 
For scales 3, 4, and 5, the change over time for the standard size 
classes was small compared to the positive though moderate slope, 
which characterized the increased size classes. For scale 1 an overall 
increase (T^ to T^) scores occurred for both levels of the factor but 
the increase occurred most markedly and over all periods for the larger 
classes. 

In sum, class size had a significant effect on the rate at which the 
undesirable behavior increased over the three semesters, with the 
increased class size having a much more negative effect than did the 
standard size classes. Moreover, the behavior most affected appeared 
to be the marked increase in Withdrawn Behavior (scale 5) which 
characterized the larger sized classes. 
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Table 10 

Least Square Estimates of BASE Stu'le Means for tne Class 
Size x Time Effect (Estimates for the Full Model) 



BASE 

Scale 


Factor 

Level 


1 


Time 

2 


3 


1 


Standard 


157.37 


163.04 


163.70 




Increased 


157.83 


166.25 


169.76 


2 


Standard 


57.03 


57.75 


55.84 




Increased 


60.82 


58.67 


59.97 


3 


Standard 


119.36 


118.49 


119.11 




Increased 


117.71 


118.40 


119.42 


4 


Standard 


119.90 


119.98 


119.49 




Increased 


119.21 


120.35 


120.65 


5 


Standard 


128.41 


127.65 


128.11 




Increased 


119.21 


129.83 


131.82 


Average 


Standard 


116.41 


117.38 


117.25 


(Weighted) 


Increased 


116.65 


118.70 


119.92 


To clarify presentation, a 


constant of 


100 was 


added to all 



means since Scale 2 was negative. 



(5) While the multivariate test, of the Class Type x Time interaction 
was not significant, the univariate test for scale 1 was signifi- 
cant at the .01 level (actual p<005). Below are displayed the 
least square estimates of the means: 

Time 

1 2 3 

Primary Class 53.45 63.22 67.02 

Intermediate Class 61.75 66.08 66.44 

It is readily apparent that while the primary classes exhibited less 
Disruptive Behavior than the intermediate classes at the beginning of 
the project (February, 1967), by the end (June, 1968) their behavior was 
every bit as unruly as the intermediate pupils. Also, in the latter 
two semesters primary pupils continued to manifest increasing disruptive 
behavior while the intermediate pupils did not. 
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Film Scores 

Three measures of class behavior were obtained from the film 
monitoring of the project. These were ambient noise level (NL) , 
measured in db, activity level (AL) , a general index of overall 
classroom activity at time of filming, and non-task-oriented behavior 
' (NTO) , an index of distractibility or lack of attention. These 
three measures were averaged for each class for each of the three 
semesters that, comprised the length of the study. The major objective 
was to determine if these scores changed with time and if the differences 
in changes over time were related to the independent variables in the 
study or their interactions. 

Preliminary Analysis 

To simplify the analysis it was decided to determine whether the 
non-linear component of any time trend could be regarded as zero. 

The criterion for rejection of this null hypothesis was significance 
at the .15 level. The results are shown in Table 11. Only in the 
case of NTO scores was it necessary to reject the null hypothesis. 

Thus, the remainder of the analysis does not include the non-linear 
component for NL and AL but only the linear component, while in the 
case of NTO all components are studied. The results are shown in 
Table 12. 



Table 11 



Non-Linear Time Trend Analysis 



Sum of Squares 
For Non-Linear 
Variable Trend 


df 


Mean 

Square 


df 

Error 


Mean 

Error 

Square 


F-Ratio 


Significance 

Level 


NL 


162.74 


8 


20.34 


12 


25.65 


0.79 


P< .75 


AL 


592.46 


8 


74.06 


12 


67.82 


1.09 


p<*50 


NTO 


196.46 


8 


24.56 


12 


11.32 


2.17 


p<.15 



NL - Noise Level NTO - Non-Task-Oriented AL - Activity Level 

Behavior 



Between Class Analysis 
Interactions 



To determine if a further simplification could be achieved the first 
analysis tested the null hypothesis of no first order interactions among 
class characteristics (but not time). For all three of the scores it 
was not necessary to reject this. Thus, only main effects needed to be 
considered hypotheses. 

Class Type 




The null hypothesis was that primary and intermediate classes did 
not differ. This hypothesis could not be rejected (using the .05 level 
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Table 12 



Analysis of Variance of Film Indices 



a) Noise Level (NL) 


Su*': of 

Squares df 


Mean 

Square 


F- 

Ratio 


Significance 

Level 


Between Classes 
Mean 


20 






\ 


Class Type 


265.25 1 


265.49 


10.42 


P<.007 


Aides 


75.25 1 


75.25 


2.95 


p<. 130 


Size 


56.03 1 


56.03 


2.20 


p<. 160 


Interactions 


240.66 4 


60.17 


2.36 


p<.250 


Error (Classes 


305.70 12 


25.48 


— 


— . 


Within Cells) 
By Time (Linear) 
Time 


703.92 1 


703.92 


77.54 


p<.001 


Interactions x Time 


300.03 4 


75.01 


8.26 


p<.002 


Class Type x Time 


74.34 1 


74.34 


8.19 


p<.015 


Aides x Time 


0.22 1 


0.22 


0.02 


p<.880 


Size x Time 


0.09 1 


0.09 


0.01 


p<.920 


Class Type x Aides 
x Time 


I.!!* 1 ' 1 


7.11 


0.78 


p<. 394 


Class Type x Size 
x Time 


30.37 (i) 1 


30.37 


3.34 


p<.092 


Aides x Size x Time 


143.85(i) 1 


143.85 


15.85 


p<.002* 


Class Type x Aides 
x Size x Time 


3.57 (i) 1 


3.57 


0.39 


p<.540 


Error (Class x Time 
Within Cells) 


108.93 12 


9.08 


— 


— 



^ Suns of Squares obtained after removing main effect sums of squares 
and in the order shown. 

* All significance levels are nominal in that they would hold only 
if the particular effect had been singled out a priori to be tested 
in *"his manner. Actually, these F-ratios were computed only after 
the significance of the total Interactions x time sum of squares 
had been determined. To be significant a particular test must be 
significant at the .05/4 «* .0125 level. Only the aides x size x 
time interaction was significant. 
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b) Activity Level (AL) 


Sum of 
Squares 


df 


Mean 

Square 


F- 

Ratio 


Significance 

Level 


Betveen Classes 


— 


20 


— 


— 


— 


Mean 


— 


1 




— 





Class Types 


17.73 


1 


17.73 


0.12 


p< .73 


Aides 


309.08 


1 


309.08 


2.16 


p<.17 


Size 


134.79 


1 


134.79 


0.94 


p<.35 


Interactions 


380.43 


4 


95.11 


0.67 


p<.50 


Error (Classes 
Within Cfells) 

By Time (Linear) 


1715.29 


12 


142.94 






Time 


72.90 


1 


72.90 


1.12 


p<.24 


Class Type x Time 


176.49 


1 


176.49 


1.56 


p<.24 


Aides x Time 


99.63 


1 


99.63 


2.06 


p<.18 


Size x Time 


106.51 


1 


106.51 


2.19 


p<.16 


Interactions x Time 


75.06 


4 


18.76 


0.39 


p<.90 


Error (Classes x Time 
Within Cells) 


581.48 


12 


48.46 






c) Won-Task-Oi iented 


Sum of 




Mean 


F- 


Significance 


Behavior (HTO) 


Squares 


df 


Square 


Ratio 


Level 



Between Classes 


— 


20 


— 


— ' 


— 


Mean 





1 


__ 








Class Types 


3.87 


1 


3.87 


0.11 


p<. 73 


Aides 


1.48 


1 


1.48 


3.04 


p<. 17 


Size 


43.90 


1 


43.90 


1.27 


p<.28 


Interactions 


216.12 


4 


54.03 


1.56 


p<.25 


Error (Classes 
Within Cells) 

By Time (Linear 

and Non-Linear) 


413.34 


12 


34.45 






Time 


161.49 


2 


80.74 


7.12 


p<.005 


Linear 


68.38 


1 


68.38 


6.03 


p < .05 


Non-Linear 


93.10 


1 


93.10 


8.21 


p<.05 


Class Type x Time 


42.36 


2 


21.18 


1.87 


p<.25 


Aides x Time 


3.04 


2 


1.52 


0.13 


p<.90 


Size x Time 


46.28 


2 


23.14 


2.04 


p<.75 


Interactions 


79.66 


8 


9.96 


0.88 


p<.75 


Error (Class x Time 


272.05 


24 


11.34 


— 


— 



Within Cell) 
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as the criterion) in the case of NTO and AL. The F-ratio for NL was 
significant at the 0.007 level (Table 12). Estimates of various 
differences are shown in Table 13a. The primary classes had higher means 
than the intermediate for NL, but the reverse occurred for NTO and 
AL, although the last two differences were not statistically reliable. 

Table 13 

Estimates of Differences of Film Indices 



Estimate 



Standard Error 



Source or Difference NL 



a) Mean 106.03 

Primary vs. Intermediate 5.95* 
Aides vs. No Aides -3.34 

Standard vs. Increased -1.31 

Time 

Linear -5.84* 

Non-Linear 1.48 

b) Slcpe Differences 

Primary vs. Intermediate 4.13* 
Aides vs. No Aides 0.25 

Standard vs. Increased 0.15 



c) Differences in Change 
of Slope 

Primary vs. Intermediate -0.57 
Aides vs. No Aides -0.71 
Standard vs. Increased -2.59 



AL 


NTO 


NL 


AL 


NTO 


68.11 


14.58 


1.22 


2.89 


1.42 


-1.13 


-1.22 


2.44 


5.79 


2.84 


-7.18 


0.33 


2.44 


5.79 


2.84 


-2.41 


-1.07 


2.44 


5.79 


2.84 



-2.52 


2.10* 


0.73 


1.69 


0.82 


1.76 


2.38* 


3 .23 


1.99 


0.81 



-5.69 


1.09 


1.46 


3.37 


1.63 


4.15 


-0.21 


1.46 


3.37 


1.63 


-4.29 


-1.05 


1.46 


3.37 


1.63 



-3.52 


-2.61 


2.45 


3.99 


1.63 


-9.92 


-1.03 


2.45 


3.99 


1.63 


-2.46 


-3.09 


2.45 


3.99 


1.63 



*Null hypothesis that true value was zero has been rejected in the analysis. 



Aides 



The null hypothesis that the presence or absence of aides did not 
affect responses markedly could not be rejected for any of the dependent 
variables . 



Size 



The hypothesis of no difference between standard and increased classes 
could not be rejected. However, in all cases, the scores for the increased 
classes were higher. 
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Within Class Analysis: Interaction 

of Time With Other Factors 



As a preliminary step, the hypothesis that higher order interactions 
with time had no effect was tested* This hypothesis could not be rejected 
for AL and NTO (Table 12b and 12c), but could for NL (Table 12a). Thus, 
for AL and NTO only main effects had to be considered while for NL the 
interactions were examined. In Table 12a it can be noted that the inter- 
actions found to be significant were removed before the main effects. This 
strategy was deliberate since the main effects were the major concern of 
the study. The strategy required two passes at the data but provided a 
sore sensitive test of the hypothesis concerning the main effects. The 
non-linear time x class interaction was dropped from the error term in 
two analyses (Table 12a, c). 



Time 



In the case of NL and NTO it was necessary to reject the null-hypothesis 
of no change over time. In the case of NTO both the linear and non-linear 
time trend effects were significant using the S-method to evaluate the 
significance,, of both contrasts. 



For NL and AL the slope of the time line was negative indicating a 
decrease in scores with time. The slope for NTO was positive and the 
"quadratic" contrast was also positive indicating an increase in scores 
with time and a larger increase in the second period. 



Class Type x Time 

In only the case of NL was the difference in slope of the time line on 
the entire time curve between primary and intermediate classes significant. 

In this case the slope for primary classes was less steep (less negative) 
than for intermediate classes. However, NL scores for primary classes did 
decrease with time. For AL the difference was not significant but the slope 
for primary classes was more negative than for intermediate classes indicating 
that scores decreased more with time for the former classes. 

The NTO slope for primary classes was greater (more positive) but the 
increase in the slope of the total curve in the second period was not as 
great as for intermediate classes. However, the estimates for AL and NTO 
could not be considered statistically reliable. 



Aides x Time 



In no case does the data permit rejection of the null hypothesis that 
changes over time were greater or less for classes with aides than for those 
without them. The differences observed suggest that decreases in NL and AL 
scores were smaller for classes with aides. For NTO, the increases were 
smaller for classes with aides. However, none of the^e estimates could 
be regarded as different from zero to a statistically significant degree. 
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Size x Time 



As in the previous case, no differences which are statistically 
significant could be found between standard and increased classes with 
respect to change in scores over time. 

Class Size x Aides x Linear Time 

As a preliminary test, the total of all three or more factor inter- 
actions involving the linear component of time were examined. The sums 
of squares were pooled and were computed as though these effects had 
been removed from the model first. The interactions were found to be 
significant (see Table 12a) for NL only. Then, the four interactions 
of individual characteristics with linear time were examined as though 
removed from the model after the higher order interactions to avoid 
biases caused by sums of squares which could be attributed to either 
the higher order interactions or the one factor interactions with time. 

To examine the higher order interactions to determine which, if any, 
could be singled out as significant in particular without similar biases, 
J?hj 3 «^drr or removal of effor ts_wa,s reversed and the higher order inter- 
action sums of squares were obtained as though the group had been removed 
last. (Variations in order of removal among the four components of the 
higher order interactions was not attempted. However, evidence from 
examination of least square estimates of effects and standard errors 
suggested that the same conclusions would be obtained regardless of 
order) . This examination indicates that the aides x size x lineal* time 
interaction in particular was significant but none of the others can 
be so regarded . 

The estimate of the aides x size x linear time contrast was -11.19 
with a standard error of 2.92. Least square estimates of the linear 
time slope parameter for NL for each of the four conditions is shown 
in the following table: 

AIDES 

Aides No Aides 

Standard -8.44 -3.10 

Increased -2.99 -8.84 

The classical interaction pattern is clearly apparent and indicates 

that the decrease in NL was greater for the standard classes with aides 
and increased classes without aides relative to increased classes with 
aide** or standard classes without aides. It is also apparent that the 
amount of decrease of NL scores did not vary with either of the two 
factors alone. 

Summary 



Significant changes over time did occur on two of the measures of 
behavior. There was a decrease in noise level (NL) and an increase in 



70 



V 



- 58 - 



non-task-oriented behavior (NTO) with a greater increase between and 
T3 than between and T£ for the latter scores* Primary classes had 
a higher ambient noise level than the intermediate classes and over the 
study period the decreases in NL was less for the primary classes. 

While a clear interaction between aides and size of class over time 
existed for NL, it was virtually impossible of meaningful interpretation. 
The presence of aides appeared to enhance the reduction of noise in the 
standard size classes while the lack of aides appeared to enhance the 
noise reduction to about the same extent in the increased size classes. 
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Absentee Analysis 

Absentee rates averaged for the classes at each of three times 
were analyzed for (1) sources associated with variations in the 
absentee rates averaged over the three periods, and (2) variations 
in the rates over time* Whether repeated measure analysis of variance 
or multivariate analysis of variance was used the results were the 
satue: no differences were found to be statistically significant. 



Table 14 

Analysis of Variance for Absenteeism 



Source 


df 


F-ratio 


p-level 


Between Classes 


20 






Mean 


1 






Class Types 


X 


0.24 


0.63 


Aides vs. No Aides 


1 


0.81 


0.39 


Standard vs. Increased Size 


1 


3.71 


0.08 


Class Type x Aides 


1 


0.75 


0.40 


Class Type x Size 


1 


0.08 


0.79 


Aides x Size 


1 


0.19 


0.67 


Class Type x Aides x Size 


1 


0.03 


0.86 


Between Classes Within Cells 


12 


MS = 21.40 


— 


Within Classes 


40 






Time 


2 


0.31 


>.10 


Time x Class Type 


2 


0.82 


>.10 


Time x Aides 


2 


0.91 


>.10 


Time x Size 


2 


0.008 


>.10 


Time x All Interactions 


2 


0.58 


>.10 


Time x Classes Within Cells 


24 


MS = 4.31 


— 
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c. Language 

Illinois Test of Psycholinguistic Abilities (ITPA) 

Raw scores on the nine subtests^, of the ITPA, were obtained at the 
beginning and at the end of the study period. Thus, it was possible 
to estimate only the linear time trend component of any change in time 
with these scores. The adjective "linear M must be used with caution 
as it was not possible to test the hypothesis that all higher order 
components of any time trend were zero. If any were non-zero, the 
estimate of the linear component was biased and included not only the 
linear component but also those parts of non-linear components vnich 
were correlated with it. The ITPA total score was handled in the 
analysis as the average across all subtest and is referred to as such. 



Preliminary Analysis 

The analysis could be considerably simplified if it could be 
established that there were no significant variations among the nine 
ITPA scores in terms of differences between time periods or between 
cells. If this was the case* the average of the nine ITPA scores 
rather than the nine individual scores could be used to study these 
differences and the sensitivity of the analysis would be enhanced. 

The nine scores at each time were averaged across time to obtain 
nine average scores on the individual tests for the entire study period 
These nine means were then averaged to obtain a single average ITPA 
total score for each ceD . To study variations among the scores, 
eight linearly independent deviations of the individual average scores 
from the total average score were obtained. In a similar manner, the 
differences on each individual test between the two periods were 
averaged to obtain an average difference over time for each cell. Then 
eight linearly independent deviations were obtained to study variations 
among the tests in changes over time. 

The hypothesis of no variations among individual tests in terms 
of differences among cells, or differences by time, or differences 
by cell by time might be tested by a repeated measures analysis of 
variance to test the source "between tests." Such an approach would 
rely heavily on the robustness of that analysis to departures from the 
assumptions of equality of variances and equality of covariances among 



2 

ITPA Sub tests 

(1) Auditory-Vocal Automatic Test 

(2) Visual Decoding Test 

(3) Motor Encoding Test 

(4) Auditory-Vocal Association Test 

(5) Visual-Motor Sequencing Test 

(6) Vocal Encoding Test 

(7) Auditory-Vocal Sequencing Test 

(8) Visual-Motor Association Test 

(9) Auditory Decoding Test 
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pairs of sub-tests. Instead multivariate analyses of variance were 
used. With so many variables and so few degrees of freedom for error, 
this analysis was not particularly sensitive to variations among the 
sub-tests; yet a full analysis of variance for all nine sub-tests would 
also be limited in the same way. 

Table 15 



Multivariate Analysis of Variations Among ITPA Sub-Tests 



Source 

Between Classes 


F-Ratio 

Multivariate 

Test 


df 


Significance 

Level 


Mean Difference Sub-Tests 


163.83 


8,5 


p<.001 


All Interactions x Sub-Tests 


0.57 


32,20 


p<.57 


Class Type x Sub-Tests 


0.99 


8,5 


p<.53 


Aides x Sub-Tests 


0.47 


8,5 


p<.83 


Size x Sub-Tests 


4.64 


8,5 


p<.06 


’'Within Classes 1 ’ By Time 


Time x Sub-Tests 


2.56 


8,5 


p<.16 


All Interactions x Time 


0.44 


32,20 


p<.98 


x Sub-Tests 


Class Type x Time x Sub-Tests 


1.48 


8,5 


p<. 35 


Aides x Time x Sub-Tests 


0.85 


8,5 


p< .60 


Size x Time x Sub-tests 


0.66 


8,5 


p <• 71 


Effects removed in order shown 


i. Reversals 


in order did 


not markedly 


affect the results. 



The main source of variation was in mean score over all cells and 
both test periods among the nine sub-tests (see Table 15). This was 
not surprising as equality in the mean scores among the tests was not 
expected. However, differences among cells or between time periods 
or between cells by time period on the individual tests were not large 
enough to necessitate rejection of the hypothesis of no differences 
at the 0.15 level. However, the differences between standard and 
increased classes varied enough among the nine tests so that this 
source of variation could be considered statistically significant? 

(see Table 15). The nature of this variation is further considered 
in the discussion of class type effect on average ITPA score. 

Analysis of Variance of ITPA Scores Averaged Over All Tests Between Cells 

Class Type 

The hypothesis of no difference between primary and intermediate 
classes on average ITPA scores was rejected. The average score for 



3 A multivariate analysis of variance using all nine ITPA sub-tests was 
also done to specifically analyze differences between the standard and 
increased classes and other differences. The results do not vary 
markedly from those reported. *' 
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the intermediate classes were higher than the primary classes. This 
was the case for each of the nine sub-tests averaged over the two 
periods as well. The difference was smallest for sub-test one and 
largest for sub-tests seven and eight, the ones with the greatest 
deviation from the average. The .01 level of significance was required 
for hypothesis rejection in the case of the univariate effects. Table 16 
contains the analysis of variance and Table 17 the estimate of the 
effects discussed in the remainder of this section. 

Table 16 



Analysis of Variance of Average ITPA Test Scores 



Source 


Sums of 




Mean 




Significance 


Between Classes 


Squares 


df 


Square 


F-Ratio 


Level 


Mean 




1 


u 




— M 


Class Type 


934.98 


1 


934.98 


24.75 


p<. 001 


Aides 


25.86 


1 


24.86 


0.68 


p< .42 


Size 


2.44 


1 


2.44 


0.06 


p< .80 


Interactions 


101.96 


4 


25.49 


0.68 


p< . 75 


Error (Within Cell) 


451.66 


12 


37 . 64 


— 


— 



"Within Classes 11 by Time 



Time 


423.58 


1 423.58 


69.05 


p< .001 


Time x Class Type 


29.51 


1 29.51 


4.81 


p< .05 


Time x Aide 


6.40 


1 6.40 


1.04 


p< .33 


Time x Size 


0.06 


1 0.06 


0.01 


p< • 90 


Time x Interactions 


1.22 


4 0.30 


0.05 


p < .90 


Error (Class x Time 


73.64 


12 6.14 


— 


— 


Within Cell) 


Table 
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Estimates of Effects for Average ITPA 


Score 




Score 




Estimate 


Standard Error 


Mean 




88.738 




1.49 


Differences 










Primary vs. Intermediate 




-12.79* 




2.98 


Aide vs . No Aides 




-3.14 




2.98 


Standard vs . Increased 




-0.59 




2.98 


Time 




4.55* 




0.60 


Differences in Slopes 










Primary vs. Intermediate 




2.46* 




1.20 


Aides vs . No Aides 




1.28 




1.20 


Standard vs. Increased 




0.14 




1.20 


* Null hypothesis that the 


difference estimated was zero has 


been rejected. 
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The hypothesis of no difference between classes with aides and 
those without aides could not be rejected. The average score was 
higher for the latter and this was the case for all nine incividual 
tests. However, none of these observed differences could be regarded 
as large enoxirh relative to the error variation to be indicative of 
true di ff er en ce s . 



The null hypothesis of no difference between standard and increased 
classes could not be rejected. The average score was slightly higher 
for increased classes. However, this was net the case for all sub-tests. 
The sub- tests for which the reverse was the observed case were, in order 
of magnitude. 4, 7, and 5, while the greatest difference "in favor of" 
the increased classes occurred for test 2. 



None of the differences on the individual ITPA tests was especially 
large nor would any be statistically significant if examined individually i 
The .significant variation between tests rated in the preliminary analysis 
was ‘the result of the reversals in trend noted. 

Interactions 



The null hypothesis of no differences associated with interactions of 
- the characteristics of the classes could not be rejected. 

•■yit'-riv dciis 



Interactions of Cell Characteristics with Time 

The hypothesis of no higher order interactions of class characteristics 
and time could not be rejected so that the remainder of the analysis can 
be focused on first order interactions and the main effect of time. 

Time 



The null hypothesis that scores at the end of the study period did 
■ not ‘differ from those at the beginning of the study was rejected. The 
* averragu score increased with time. Variations among the tests were small 
in this respect. 

Time x Class Type 

- * The null hypothesis that the change over time for primary and Inter- 
mediate classes v?as the same was rejected. The scores for primary classes 
'•^Increased more during the study period than the intermediate classes. 

" However, the increase was not sufficient to reverse the overall differences 
between the two class types. 

' .Time 1 x Aides 

'■'■‘■’'"The hypothesis that the change over time was the same regardless of 
the presence or absence of aides could not he rejected. The estimated 
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difference in slopes was positive, however, indicating that the observed 
change was greater for the classes with aides. However, this could not 
be regarded as a statistically reliable difference. 

Time x Size 



The hypothesis of no difference in change over time between standard 
and increased classes could not be rejected. The observed difference was 
quite small. 

Conclusions 



When the order in which these differences were analyzed was changed, 
the results did not change in any meaningful manner. Thus, the major 
conclusions were that the ITPA total scores increased during the study 
period. The increase was greater for primary classes, but primary 
classes had lower scores rhan intermediate classes at all times. 
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Lluguis tlc: An alyses 



The tin ee-minute language samples were analyzed to yield 3.9 indices 
which on Che basis: of previous research and a priori considerations could 
be influenced by the independent: variables of the study. The derivation 
procedures and supportive studies are contained in Appendix C. 

The original 19 indices wore subjected to scale modifications so that 
all indices would have the same (about 1.0) variance and be in the same 
direction. The scale multiples used are shown in Table 18. This was done 

T able 18 



Scale Changes in Linguistic Analysis 



Index 

No* Desc ription Scale Multipl e 



1 Words per minute 0.037 

2 Mean words par narrative segment 0.0167 

3 Ratio of syllables in mazes to total syllables :Ln 

transcript 13.0 

4 Ratio of type to tokens 9.5 

5 Ratio of acceptable tokens to total tokens -65.0 

6 Ratio of unacceptable phonological tokens to total 

tokens 29.0 

7 Ratio of unacceptable morphological tokens to 

total tokens 115.0 

8 Ratio of unacceptable usage tokens to total tokens 150.0 

9 Ratio of unacceptable English word tokens to total 

tokens 70.0 

10 Ratio of unresolved mazes to total mazes 9.0 

11 Ratio of incorrect verb forms (including omission 

of "to be") to total finite verbs 4.5 

12 Ratio of incorrect verb forms which are omissions 

of "to be" with main verb following to total 

finite verbs 7 . 5 

13 Ratio of incorrect verb forms which are omissions 

of "to be" as main verb (no verb in sentence) 

to total finite verbs 7.95 

14 Ratio of number of type 1 communication units to 

total number of tokens 17.0 

15 Ratio of number of type 2 communication units to 

total number of tokens 59.0 

16 Ratio of number of type 3 communication units to 

total number of tokens 12.55 

17 Average number of syllables per token 22.00 

18 Ratio of appropriately spoken complete intonation 

patterns to total number of complete intonation 
patterns 5.55 

19 Ratio of appropriately spoken independent clauses 

to total number of independent clauses 
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so that the relative contribution of each index to a sum or difference would 
not depend on its variance. That is, the "noisy" indices could "swamp" the 
others. 

Composite Indices 



Composite indices, four in number, were created by summing the scale 
modified indices. The composite indices were Verbal Output, Nazes, Intona- 
tion, and Acceptability. The original indices used to make up the four 
composite ones are shown in Table 19. The desirability of increases in 
scores is also Indicated. 

Table 19 



Grouping of 19 Derived Indices and Desirability 
of Increased Magnitude of Scores 

Index if From Desirability 



Group Table 18 Direction 



Verbal Output 1 + 

2 + 

4 + 

17 + 

Mazes 3 

10 

Intonation Patterns 14 + 

15 + 

16 + 

18 + 



19 + 

Acceptability Measures 5 (after scale change) 

6 

7 

8 
9 

11 

12 

13 

+ Increase in score associated with desirable change 
- Increase in score associated with undesirable change 



The four composite indices were subjected to a further scale modification 
for the same reasons as before; however, because of varying correlations among 
the original indices making up the linear combinations used to obtain the new 
ones, the variances of the four indices differed somewhat as may be seen in 
Table 20. 
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Table 2 0 

Mean, Variances, and Standard Directions of Composite Indices 
and Correlations Among Indices 



Index 


Mean 


Variance 


Standard 


Deviation 


Verbal Output 


8.3 


0.21 


1.36 


0.45 


Mazes 


-0.97 


0.29 


1.50 


0.50 


Intonation 


3.33 


0.03 


0.91 


0.17 


Acceptability 


7.29 


0.17 


1 . 24 


0.41 






df - 72 







Correlation Matrix (Within Cells Averaged) Index 





Verbal Output 


Mazes 


Intonation 


Acceptability 


Verbal Output 


1.00 








Mazes 


0.05 


1.00 






Intonation 


-0.43 


0.10 


1.00 




Acceptability 


0.34 


-0.06 


-0.30 


1.00 



df = 72 



The final scale modification is shown in Table 21. 

Table 21 



Composition of Final Indices and Scale Modification on Each 



Composite Index 



Scale Multiple 



Derived Indices 



Verbal Output 
Mazes 
Intonation 
Acceptability 



0.25 
-0.05 
0.20 
-0. 125 



1. 2, 4, 17 
3, 10 

14, 15, 16, 18, 19 

5, 6, 7, 8, 9, 11, 12, 13 



Multivariate Analysis of Variance 

The four dependent variables, the four composite indices, were subjected 
to a multivariate analysis of variance to determine which of any sources of 
variation or differences might be regarded as real. The null hypothesis of 
difference in response associated with a difference in condition was rejected, 
for multivariate tests, if the test statistic attained a size such as to be 
associated with a probability less than or equal to 0.05 if no difference 
actually existed. For univariate tests the criterion was a probability of 
less than or equal to 0.01. 

The results of the multivariate analysis are shown in Table 22. The 
main results were: 
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Table 22 



Multivariate Analysis of Variance: Linguistic Indices 



Univariate Significance (p-level) 
Speech Index 

Multivariate Test Verbal 



Source 


df 


p-level 


Output 


Mazes 


Inton. 


Accept . 


Between Classes 














Mean 


4,69 




— 


— 


— 


— 


Class Type Difference 


4,69 


0.09 


0.09 


0.42 


0.56 


0.01 


Aides 


4,69 


0.26 


0.34 


0.15 


0.38 


0.32 


Size 


4,69 


0.23 


0.11 


0.13 


0.15 


0.84 


Class Type x Aides 


4,69 


0.56 


0.34 


0.87 


0.40 


0.70 


Class Type x Size 


4,69 


0.001* 


0.05 


0.19 


0.04 


0.008* 


Aides x Size 
Class Type x Aides 


4,69 


0.31 


0.89 


0.42 


0.32 


0.17 


x Size 


4,69 


0.35 


0.07 


0.97 


0.93 


0.94 


"Within” Classes 














Linear Time 
Linear Time x 


4,69 


0.001* 


0.001* 


0.005* 


0.012 


0.001* 


Class Type 


4,69 


0.005* 


0.007* 


0.13 


0.67 


0.008* 


Linear Time x Aides 


4,69 


0.08 


0.16 


0.03 


0.57 


0.61 


Linear Time x Size 
Linear Time x Class 


4,69 


0.39 


0.09 


0.46 


0.32 


0.75 


Type x Aides 


4,69 


0.80 


0.48 


0.63 


0.71 


0.31 


Linear Time x Class 














Type x Size 


4,69 


0.30 


0.21 


1.00 


0.41 


0.05 


Linear Time x Aides 














x Size 


4,69 


0.01* 


0.54 


0.10 


0.67 


0.001* 


Linear Time x Class 














Type x Aide x Size 


4,69 


0.08 


0.16 


0.97 


0.97 


0.007* 


Non-Linear Time 
Non-Linear Time x 


4,69 


0.001* 


0.001* 


0.71 


0.03 


0.008* 


Class Type 


4,69 


0.07 


0.36 


0.59 


0 . 005* 


0.68 


Non-Linear Time x Aides 


4,69 


0.81 


0.29 


0.49 


0.73 


0.96 


Non-Linear Time x Size 
Non-Linear Time x All 


4,69 


0.62 


0.83 


0.82 


0.11 


0.97 


Interactions 


6,211 


0.42 


0.18 


0.17 


0.83 


0.38 


^Criterion for Significance 












Multivariate test: An observed p-level 


of 0.05 or less 






Univariate test: An 


observed 


p-level of 


0.015 or 


less 







Degrees of Freedom for Univariate tests: 1 for hypothesis and 72 for error 

except for non-linear time x all other interactions in which case the hypothesis 
df*was 5. 
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(1) Fov "between" class differences were found, (These were O’, rerenc.es in 
the near) values of responses eve raped over the three tost vocations.) 

The; only difference large enough to he considered statistically si.pni.fi- • 
cant was that associated with tire class type x size Interruption. Tn the 
absence of other significant differences, one might conclude that: 

(a) the responses for primary students in standard sized classes and 
intermediate students in increased sized classes were 3 3 1: 1 3 n d.vf f ornnt ,but 
differed from those in classes which were primary of increased size 
and intermediate of standard size, which do not appear to differ substan- 
tially* For Verbal Output the estimated typical response was higher for 
the first pair while for Mazes, Intonation, and Acceptability the typical 
response was lower for the first pair of conditions* These estimates are 
shown in Table 23 with the standard errors* In all cases the estimate 
was large relative to the standard error; this implied that if the time 
value estimated was zero, then the observed estimates were substantial 
deviations* However, only in the case of Acceptability was it necessary 
to reject the null hypothesis at less than the .015 level of confidence 
(z - 2.75, p<. 006) . 



Table 23 

Least Square Estimates of Class Type x Size 





Differences and Standard 


Errors 


Index 


Estimate^ 


Stand. Error 


Verbal Output 


0.69 


0.35 


Mazes 


-0.51 


0.39 


Intonation 


-0.28 


0.13 


Acceptability 


-0.88* 


0.32 


^The metric 


was proportional to but not 


the same as for Table 



The estimate was the estimate of one-half the difference between 
primary standard classes plus secondary increased size classes 
vs. primary increased classes and secondary standard size classes. 

* The univariate test of the null hypothesis that the true value 
estimated was zero was rejected in the analysis of variance. 



(2) The null hypothesis of no change over time was rejected both for the 
M linear" and "quadratic 11 components of time trend (Table 22). It was 
not possible therefore to consider the change as only linear or quad- 
ratic. Since only three, points in time were observed, it was not 
possible to rule out the existence of higher order components; hence, 
the change was termed simply "change" even though the component which 
would be termed "linear" may be singled out for examination as a 
convenience in the discussion. 

The estimates of the "linear" component of change were positive for 
verbal Output, Mazes, and Acceptability, but negative for Intonation. 

The estimates of the "quadratic" component were positive in all cases 
but Verbal Output. These are shown in Table 24. The values shown would 
imply: (a) Verbal output increased during the first period but decreased in 
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Table 7h 



Estimates of Time Trend Components 







"Linear" 


"Qua dr, 


otic" 


Index 


R» t ima tc: 


Stand. Error 


Estimate 


Stand. Error 




(i) 


(i) 


(ii) 


(ii) 


Verbal Output 


0.17* 


0.047 


-0.'"** 


0.040 


Maze 


0.20* 


0.069 


0. 


0.081 


Intonation 


-0.05* 


0.019 


0, 


0.022 


Acceptability 


0.14* 


0.031 


0. 


0.052 



* The univariate test of the hypothesis that the t value estimated 



was zero has been rejected at p<.035. 

(i) Entries should be multiplied by /T" and 

(ii) Entries should be multiplied by /T5T“ to produce comparable metrics, 

the second period but were higher at the end of study than initially; 

(b) Maze responses increased in both periods, perhaps more in the 

second period; (c) Intonation responses were lo-wer at the end of the 
second period than initially and decreased less during the second 
period or were lowest after the first period; and (cl) Acceptability 
responses increased over the two periods and increased more during 
the second period, in fact, there was a decrease during the first 
period. In the case of Verbal Mazes and Acceptability the estimated 
’'quadratic" component was larger than the estimated "linear" component. 
Estimates of means representing these trends are shown as "averages" 
in Table 25. 

Table 25 



Least Square Estimates of Mean for the Class Type x Time Interaction 



Composite 

Index 


Class 


i 


Time 

2 


3 


Verbal Output 


Primary 


7.93 


8.35 


8.36 




Intermediate 


8.26 


8.59 


8.31 




Average 


8.10 


8.47 


8.34 


Mazes 


Primary 


-0.97 


-0.99 


-0.83 




Intermediate 


-1.24 


-1.01 


-0.81 




Average 


-1.11 


-1.00 


-0.82 


Intonation 


Primary 


3.43 


3.25 


3.35 




Intermediate 


3.34 


3.33 


3.29 




Average 


3.39 


3.29 


3.32 


Acceptability 


Primary 


7.06 


7.07 


7.37 




Intermediate 


7.44 


7.28 


7.52 




Average 


7.25 


7.18 


7.45 


Average 


Primary 


4.36 


4.42 


4.56 




Intermediate 


4.45 


4.55 


4.58 




Average 


4.41 


4.49 


4.57 
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(3) The linear time x class t3 r pe. interaction was significant (Table 22). 
Table 26 presents the least square estimates of the class type >: time 
parameters for each of the four composite indices. Linear slope 
differences were found between the primary and intermediate classes 
for the overall effect and for Verbal Output and for Acceptability. 

The effect: was the same, the primary classes exhilarated a steeper slope. 
The linear effect for Intonation (though not significant) was nega- 
tive while the quadratic effect was significant as the primary classes 
showed a decrease in the first period and an increase in the second 
being larger. 



Table 26 



Least Square Estimates of Class Type x Time 
Parameters of Linguistic Indices 



Composite 

Index 



Verbal Output 


Est. 


0.263* 


0.074 




S.E. 


0.094 


0.080 


Mazes 


Est. 


-0.211 


0.088 




S.E. 


0.139 


0.162 


Intonation 


Est. 


-0.016 


0.128* 




S.E. 


0.038 


0.044 


Acceptability 


Est . 


0.169* 


-0.043 




S.E. 


0.062 


0.105 



* Hypothesis of no slope differences between groups rejected. 



(4) The "linear” component of the aide x size interaction over time was 
significant (Table 22). Estimates of the differences are shown in 
Table 27. 



Table 27 



Estimates of Differences in "Linear” Component of Change 
Associated with Aides by Class Size Interaction 



Index 

Verbal Output 
Mazes 
Intonation 
Acceptability 



Estimate ^ 

0.116 

-0.460 

0.032 

0.525* 



Stand. Erro r 

0.187 

0.277 

0.076 

0.123 



^The estimates are of the difference in "linear” components between 
standard classes with aides and increased classes without aides vs. 
standard classes without aides and increased classes with aides. 

*The hypothesis that the true value estimates was zero has been rejected. 
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In aJl cases but Acceptability the estimates were small relative to the 
standard errors of the estimates, however > that for ?h»zcs was greater 
than the standard error in absolute magnitude but it wa s not statistically 
significant. For Acceptability the estimate va s large, and positive which 
implies that the estimated change for standard sized clashes with aides 
or increased sized classes without aides was greater than for standard 
sized classes without aides or increased classes with aides. Estimated 
mean values for each time are shown in Table 28. The "linear" component 
was the difference between time 3 and time 1. The values shown for 
Acceptability indeed illustrate the effect just described. 

Table 28 

Estimates of Response. By Index By Time 
in Presence or Absence of Aides 
and for Standard and Increased Size Classes 



Time 



Index 


Condition 


1 


2 


3 


Verbal Output 


A 


c 


7.95 


8.39 


8.44 




A 


I 


8.28 


8.58 


8.46 




NA 


s 


7.96 


8.40 


8.17 




NA 


I 


8.20 


8.51 


8.27 


Maze 


A 


s 


-0.87 


-1.02 


-0.90 




A 


I 


-0.90 


-0.90 


-0.75 




NA 


s 


-1.56 


-1.56 


-0.82 




NA 


T 


-1.08 


-0.89 


-0.80 


Intonation 


A 


S 


3.41 


3.36 


3.31 




A 


I 


3.41 


3.27 


3.33 




NA 


s 


3.42 


3.34 


3.33 




NA 


I 


3.31 


3.20 


3.29 


Acceptability 


A 


s 


7.11 


7.17 


7.50 




A 


I 


7.45 


7.27 


7.50 




NA 


s 


7.38 


7.16 


7.36 




NA 


I 


7.05 


7.09 


7.42 


A - Aide 






S - Standard 


size 




NA - No Aide 






I - Increased 


size 




(5) Another interaction of interest 


was the class 


type x 


aides x size "linear" 


trend component 


for Acceptability (Table 22). 


The estimate of this effect 


was 0.687 with 


a standard error 


of 0.246. This indicated that the differ- 


ence described 


in the previous paragraph was greater 


for primary classes 


than for intermediate ones. 


In 


fact, the linear component for Acceptabili 


was highest for primary classes 


with aides of 


standard size and primary 



classes without aides of increased size. The same difference was positive 
for intermediate classes, but was much smaller (see Table 29). 
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Table 20 

Estimates of the Linear Component 
of Time Trent] fo**" Acceptability bv Cell 



Estimate of Linear 

Component for Sign for 



Cell 


Class Type Aides 


? 


Size Acceptability (i) 


Contract. 


1 


? 


A 




S 


0.48 


+ 


2 


P 


A 




I 


-0.06 


- 


3 


P 


NA 




s 


0.08 


- 


4 


P 


NA 




I 


0.41 


+ 


5 


I 


A 




s 


0.08 


- 


6 


I 


A 




I 


0.13 


+ 


7 


I 


NA 




s 


-0.11 


+ 


8 


I 


NA 




I 


0.13 


- 


Designations: Class Type 




P 


= Primary, I « 


Intermediate 






Aides 




A 


® Aide Present 


, NA = No Aide 






Size 




S 


® Standard, I 


= Increased 





(i) Standard Error of estimate in each cell was approximately 0.092. 

(ii) Each estimate was given this sign for determination of the contract 
which estimates the class type x aides x size interaction. 
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Summary of Analyses of Dependent Measures 

The foregoing presentation dealt with the analysis of the data 
using the dependent measures as the basis for categorizing the /arious 
analyses. In this section the data are summarized using the independent 
variables as the basis for discussing the results. The significance of 
between cell effects are not considered here, though they are included 
in the foregoing sections. The reason is simple — within the context of 
this study they were of very limited interest as the major hypotheses 
were concerned with the treatment effects over time. 

A. Time 



In all analyses the linear and non-linear components of time and 
the effects x time interactions were examined. The linear analysis 
examined the slope of line between T^ and T 3 while the non-linear 
analysis examined differences in slope between T^-T 2 and T 2 - T 3 . 

(1) Academic 

Raw scores in all these subtests of the WRAT - reading, 
spelling, and arithmetic - increased significantly over 
the three semesters. For the arithmetic scores the 
increase was greatest during the second time period 
(^2“ T3) • 

(2) Eehavior Indices 
(a) BASE 



A composite measure of undesirable behavior (the average of the 
five BASE scales) increased over the three semesters of the 
project. However, when the five scales were considered 
individually, a significant increase in Disruptive Behavior 
over time was noted. A significant increase in Attentive 
Involvement in Classroom Activities was also noted. The 
latter, although an increase in desirable behavior, was 
not of sufficient magnitude to reverse the increase in 
undesirable behavior of the other four scales. 

(b) Film Indices 

Noise Level (ambient) decreased over the three semesters 
of the study while Non-Task Oriented behavior increased. 

(3) Language 
(a) ITPA 



The average of the nine subtests of the ITPA (equivalent 
to the total language score in ITPA manual) increased over 
the course of the study. 
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(b) Linguistic Indices 

The composite linguistic score (based on all 19 indices) 
when all indices were oriented in a "desirable 1 direction, 
increased significantly over time. The 19 indices were 
categorized into £our composite indices (see Tables 18 and 
19). Of these four, Verbal Output, Mazes, and Acceptability 
increased significantly over time while Intonation did not 
change significantly. 

B. Class Type (Primary vs. Intermediate) 

(1) Academic 

The slope of the line over time for all three subtests of 
the WRAT was greater for the primary than for the inter- 
mediate classes. 

(2) Behavior Indices 

(a) BASE 

The class effect over time was not significant for the 
composite BASE scores. However, Disruptive Behavior 
increased much more rapidly over the course of the 
study for the primary classes. 

(b) Film Indices 

Primary classes did not decrease in Noise Level to the 
extent that the Intermediate classes did. 

(3) Language 

(a) ITPA 

The increase in total language score was greater for 
the primary classes. 

(b) Linguistic Indices 

The overall increase in linguistic performance was 
greater for the primary classes. Individual composite 
indices whose slope was significantly greater for the 
primary than the intermediate classes were Verbal Output 
and Acceptability. 

€• Aides (Aide in class vs. no aide in class) 



(1) Academic 
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Aides had no effect. 
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(2) Behavior 

(a) BASE 

The presence of aides in the classes reduced the rate of 
increase of negative behavior over the three semesters 
as indexed by the average score of all five BASE scales. 

(b) Film Indices 

Aides had no effect. 

(3) Language 

(a) ITPA 

Aides had no effect. 

(b) Linguistic Indices 

Aides alone had no effect. 

D. Size of Class (Standard vs. Increased [standard -fr 50%]) 

(1) Academic 

Arithmetic scores increased more over the three semesters 
for the standard sized classes. 

(2) Behavior 

(a) BASE 

The overall increase in negative behavior was greatest 
for the increased class size with the individual scale 
of Withdrawn Behavior being most affected. 

(b) Film Indices 

Size alone had no effect. 

(3) Language 

(a) ITPA 

Size alone had no effect. 

(b) Linguistic Indices 

Size alone had no effect. 
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E. Interactions Over Time 



Only those interactions are noted which had a significant effect on 
the particular dependent variable. All the possible interactions 
with time were: class type x aides, class type x size, aides x size, 
and class type x aides x size. 

(1) Class Type x Aides 

Noise Level 



Presence of aides in the standard sized classes resulted in 
a marked decrease in noise level compared to the absence of 
aides. On the other hand, absence of aides compared with 
aides in the increased classes resulted in a marked decrease 
in noise level. 

(2) Class Type x Aides x Size 

The linguistic index of Acceptability was significantly 
affected by this interaction. The complexity of the 
interaction defied a clear-cut interpretation except to 
note that the responsivity to the aide and size factors 
was most pronounced in the primary classes. 
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2. Automatic Interaction Detector (AID) Analysis 



In order to exhaust the information available in the data, it was 
subjected to an AID analysis using the program recently made available 
to the University of Wisconsin Computing Center's Univac 1108. The 
program abstract indicates: 



This program is useful in- studying the interrelationships 
among a set of up to 37 variables. Regarding one of the variables 
as a dependent variable, the analysis employs a nonsymmetric 
branching process, based on variance analysis techniques, 
to subdivide the sample into a series of subgroups which* 
maximize one's ability to predict values of the dependent 
variable. Linearity and additivity assumptions inherent 
in convential multiple regression techniques are not required. 
(Strover, 1970) 




Appendix E contains a more detailed discussion of this type of multivariate 
analysis. 

The analysis requires that one of the up to 37 variables be the 
dependent variable which can be either categorical or continuous. The 
change scores of the three WRAT subtests over the three semesters were 
used as dependent measures in three separate analyses. The predictor 
variables must be categorical in nature with a range from 0 to 63 
categories. The predictor variables and their categorical transformation • 
(where required) were as follows; 



(1) Class - Primary 1 

Intermediate 2 

(2) Aides - Aides 1 

No Aides 2 

(3) Size - Standard 1 

Increased 2 

(4) IQ - 45-60 1 

61-70 2 

above 70 3 

(5) MA - 50-70 1 

71-90 2 

91-110 3 

above 110 4 

(6) Teacher Sex - Male 1 

Female 2 

(7) Race - White 1 

Non-White 2 

(8) Pupil Sex - Male 1 

Female 2 
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The following constraints were built into the analyses: 

(1) .05 - proportion of the total sum of squares that must be 
contained in the i fc ^ group if that group was to be eligible 
for splitting. 

(2) The best split on the i^ candidate group must have reduced 
the unexplained sum of squares by the proportion .05 of the 
total sum of squares or that group did not become a candidate 
group again. 

(3) 15 = the maximum number of final groups into which the input 
data could be split. 

(4) 25 = minimum number of observations that must be contained in 
the i ^ group if it was to be a candidate for splitting. 

The priorities for imposing the constraints occurred in the order indicated. 
The N in the analysis was 171. 

In summary, this analysis attempted to explain the characteristics 
of those groupings of pupils which accounted for the maximum amount of 
variance on the change scores of the three WHAT subtests. The characteristics 
were of necessity restricted to the eight predictor variables indicated above, 

Reading Gain Scores 



Using the above constraints, no splits from the original or total 
group were possible. 

Spelling Gain Scores 

No splits from total group were obtained. 

Arithmetic Gain Scores 



Splits were obtained on the arithmetic scores with the following 
mutually exclusive groups being formed. 



Mean in 



Group® 


Characteristics 


N 


Mos . Gain 


SD 


4 


Standard size, primary 


34 


10.7 


.05 


5 


Standard size, intermediate 


45 


7.4 


.05 


3 


Increased size 


92 


6.3 


.04 


Total 




171 


7.5 


.05 



ft) The group number refers to the sequence in which the groups 
were generated by the computer program. 
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A one-way analysis of variance yielded the following: 



Source 


df 


SS 


MS 


F 


Between 


2 


492.4 


246.2 


11.0 


Within 


168 


3768.1 


22.4 





The obtained F was significant at better than the .005 level of confidence. 
The obtained grouping accounted for 11.6% of the variance. 

Six of the eight predictor variables did not enter into the group 
characterizations since at each step one of the two variables used proved 
more useful in explaining the variance remaining in the particular group. 

In conclusion, prediction of arithmetic gain scores on the basis of 
membership in the three groups provided a significant reduction in the 
error. 



Since the constraints in the analysis can be modified, it was considered 
informative to vary constraint // 2 from .05 to .025. It was assumed that 
this reduction would maintain a certain robustness in the group characteristics 
yet at the same time allow for some notion of the characteristics of groupings 
of the pupils which might account for a significant portion of the variance 
of the reading and spelling gain scores in addition to the arithmetic scores* 



Reading Gain Scores 



With the smaller proportion of ,025 for constraint //2, the following 
mutually exclusive groups evolved from the analysis of the reading scores: 

Mean in 

Group Characteristics N Mos. Gain SD 



8 


IQ 45-60 mos., no aides, 
size 


standard 


5 


9 


IQ 61 mos.-K no aides, standard 
size, MA 50-90 mos. 


20 


10 


Aides, MA 91 mos.+ 




46 


5 


Increased size, MA 50-90 


mos. 


48 


7 


Aides, standard size, MA 
90 mos. 


50- 


20 


11 


. No aides, MA 91+ 




32 



14.4 .11 



7.3 .06 
5.0 .04 
4.8 .04 

4.6 .03 
2.5 .03 



Total 



171 7.5 .05 



analysis of 


variance 


source 


table was : 




Source 


df 


SS 


MS 


F 


Between 


5 


752.0 


150.4 


7.40 


Within 


165 


3349.9 


20.3 





The obtained F of 7.40 was significant at better than the .005 level and 
the six groups accounted for 18.3% of the variance of the reading gain 
scores. Only IQ, MA, aides, and size entered into the characterization of 
these groups with class, teacher sex, pupil sex, and race not considered. 
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Group N ! s of less than 25, the built-in constraint, indicated the 
data do not conform to a unimodal distribution and that the characterization 
of these groups was probably quite unstable and therefore difficult to 
replicate. Indeed, it is difficult to understand why the. groups that made 
the highest gains were characterized by the lowest IQ, while the group that 
had the least gain was characterized by the highest MA. A discussion of 
the utility of the HA and IQ as they relate to academic achievement is 
contained in Appendix A-5. 

Spelling Gain Scores 

The characteristics of the four groups which evolved from the analysis 
of the spelling scores was : 



Mean in 



Group 


Characteristics 


N 


Mos. Gain SD 


2 


Aides 


98 


4.6 


.04 


4 


Primary, aides 


34 


4.1 


.04 


6 


IQ 61-70, intermediate, no aides 


17 


3.7 


.02 


7 


IQ 45-60 and 91-110, intermediate, 


92 


0.8 


.02 




no aides 




— 


— 


Total 




171 


3.9 


.03 


The one- 


-way analysis of variance yielded the 


following: 




Source 


df SS MS 


F 






Between 


3 252.3 84.1 


5.33 






Within 


167 2633.8 15.8 








obtained 


F of 5.33 was significant at better 


than 


the .01 


level and 



the four groups accounted for 8.7% of the variance on the gain scores. 

On looking at the groups, it would appear that having aides as opposed 
to not having aides in the class enhanced the spelling gains of the pupils. 

Arithmetic Gain Scores 



Within the constraints of this second analysis four groups resulted 
using the arithmetic scores. 

Mean in 



Group 


Characteristics 


N 


Mos . Gain 


SD 


4 


Primary, standard size 


34 


10.7 


.05 


6 


Aides, primary, standard size 


27 


8.7 


.05 


3 


Increased size 


92 


6.3 


.04 


7 


No aides, intermediate class, 
standard size 


18 


5.4 


.04 


Total 




171 


7.5 


.05 
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Analysis of variance yielded: 



Source 


df 


SS 


MS 


F 


Between 


3 


607.2 


202.4 


9.25 


Within 


167 


3653.3 


21.9 





The obtained F of 9.25 was statistically significant (p<.005). With 
constraint //2 at .05, 11.7% of the variance was accounted for, while 
in this analysis with the constraint at .025, 14 . 3% of the variance 
was accounted for. The only difference between the two analyses was 
that group it 5 characterized primarily by standard size, intermediate 
class split on aides and class (see groups 6 and 7 above) . 



Summary 

When constraint #2 was equal to .05 the AID analysis results were 
similiar to those obtained in a formal multivariate analysis (summary 
of WRAT analysis on page 79 ). That is, EMR classes characterized as 
primary and of standard size obtained the greatest gain in arithmetic 
achievement. Differentiating characteristics were not evident for 
reading or spelling. 

When constraint it 2 was reduced to 0.25, the primary level, standard 
class size continued to characterize the group that gained most in 
arithmetic. The reading gains were not interpretable. In terms of 
spelling gains, groups characterized by being in classes with aides at 
the primary level made the greatest gains. 
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3* Cost Analy sis 

One of the original objectives of the study was to conduct a 
comparative cost analysis of classroom units with increased educable 
enrollment utilizing teacher aides versus classroom units with traditional 
enrollments and no aides. Of interest also was a cost efficiency 
analysis of the extreme case of increased class size without an aide 
versus the standard size with an aide. This section presents the 
results of analyses which attempted to answer the above questions. 

Two approaches to the cost analysis were considered. In 
both instances certain assumptions had to be made and, if one could 
live with these assumptions, then the analysis made sense. The 
first approach considered was that of what can be called the 
"service” model. This model assumes that if a child can be brought 
into contact, spend most of his time with certain professional and 
paraprofessional personnel, all appropriately certified, then all 
sorts of positive things will start happening to him. An effective 
cost analysis under these circumstances should demonstrate that 
additional children can be "serviced" without an undue increase in 
the cost per child. The concern of the present project, under this 
model, was to show that the cost per pupil in an increased size class 
with an aide was not significantly greater than the standard sized 
EMR class without an aide. 

The raw data for this and succeeding analysis is contained in 
Table 30. Summary data for the above concern was: 



No 


Aides 




Aides 


Standard 


Increased 


Standard 


Increased 


Size 


Size 


Size 


Size 


$912 


$655 


$1,132 


$883 



As the data shows, it costs about the same to serve a pupil one 
year in a standard size class without an aide ($912) as it does in 
a class increased in size, using an aide ($883). Indeed, the 
differential ($29 per pupil) which did exist favored the latter type 
of class. 

An unknown here is the value which resides in providing special 
education sendees to EMR children. If this value is large, then the 
dollar signs do not adequately reflect the worth of being taken off 
the EMR waiting list. 

The second approach to the cost analysis was to use what might 
be called a "commerce" model. Here it is assumed that one knows what 
he wants to attain or produce and has limited resources to do so. 

Thus, the concern is to attain or produce a given unit of what is 
desired at the least possible cost. In the present study, the assumption 
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Raw Data for Cost Analysis Based on the Two Semesters in the 1967-68 School Year 
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*Based on teacher salary, aide salary (when applicable), administrative costs, transportation, books, instructive 
equipment, attendance, operational, maintenance and fixed costs, and school lunch. Exclusive of salaries the 
average cost per pupil was $192. 
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was made that academic achievement was trying to he maximized and 
a given unit of this achievement should he obtained at the lowest 
possible cost. 

The procedure in obtaining a cost-achievement index lor the 
1967-68 school year was as follows: for a given class, teacher and aide 
(where applicable) salaries were obtained and added to the cost of 
administration , transportation, boohs, instructional equipment, 
attendence, operations, maintenance and fixed costs. The number of 
pupils in each class was averaged for ?p (September, 3.967) and T^ 

(June, 1968). The average cost per pupi3. in each of the 20 classes in 
the project was then calculated. These figures are shown in Table 30. 

The gain in achievement on the three WRAT subtest was calculated 
for the 1967-68 school year. The average gains on the three subtests 
were obtained* These figures are shown in the cells of the design in 
Table 30. 



A meaningful cost-achievement index should be calculated on a 
common base. The common base selected was the academic school year 
of ten months. That is, using our data, the question was, "How much 
does it cost on the average in each class for an KIR pupil to achieve 
ten months? 11 The formula used was: 



Actual average* achievement 

in 10 mon ths / c las s 

Average cost per pupil in 
10 months 



10 months of 

achievement 

Cost to achieve 
10 months T growth 
(an unknown) 



so : 



Cost to achieve 10 
months 1 growth 



10 (Average cost per pupil 

in 10 months ) 

Actual average achievement 
during 1967-68 school year 



The formula was calculated for each of the 20 classes and the results 
are displayed in the cells of the design in Table 30. The cost to 
move a pupil 10 months in achievement vabied considerably from $1,510 to 
$6,257 (see Table 30). These figures appear* substantial considering 
that in the regular classes in Wisconsin (using the same cost items) the 
cost per pupil was $624 in 1967-68. This comparison is meaningful if the 
not unreasonable assumption can be made that this average regular 
class pupil gains 10 months in achievement in one school year. 



The cost achievement index developed here could be considered 
as simply another dependent measure and analyzed within the general 
research design of the study. However, the effects of certain contrasts 
were sought so this analysis was restricted to answering certain 
specific questions. 

The treatment effects of interest were: 
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(A) Increar- 6 size, without aide 

(B) Standard size, without aide 

(C) Increased size, with aide 

(D) Standard size, with aide 
The questions of interest were; 

(1) Is the average cost of an EMR pupil achieving an academic 

year greater in a standard sized class without an aide than 

in a class of increased size with an aide? The null 

hypothesis was X - X =0. 

B C 

(2) Is the average cost of an EMR pupil achieving an academic 
year greater in a class increased in size without an aide 
than in a class of standard size with an aide? The null 

hypothesis was X - X =0. 

AD 

Where; X A « $2,258 X R « $2,610 

X c * $2,161 X D = $4,033 

Table 31 shows a source table for the analysis of the data. 

Table 31 



Source Table for Analysis of Variance of 
Cost-Achievement Data 



Source 


ss 


df 


MS 


F 


Aide 


4,562,835.0 


1 


4,562,835.0 


3.19 


Size 


2,110,875.2 


1 


2,110,875.2 


1.47 


Aide x Size 


2,369,961.3 


1 


2,369,961.3 


1.66 


Within 


22,821,723.3 


16 


1,426,357.7 




None of the 


effects as analyzed here were 


significant at 


the .05 


level (F = 4 


.49, df = 1,16). 


An F-ratio 


for the planned 


contrasts 



used : 

p _ gc * S B> 2 

Within error 1+1 




The obtained F of 0.38 did not allow us to reject the null 
hypothesis of no differences between Xq and Xg. The obtained F of 
4.41 falling below the required F of 5.59 did not allow us to reject 
the null hypothesis of no difference between X A and Xg. However, the 
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obtained F of 7.64 (p<X01) in contrasting Xj^ with X ^ 4 Xj? 4* X^ 
suggested that it was significantly more expensive to attain one year 
academic achievement in standard s i z e classes with an aide than it 
was in the other three combinations of class and aide. 

Table 32 shows the two-way tables of the menus of the cost 
achievement data for the three factors in the design class * aides , and 
size. These data have heuristic more than any other value since 
statistically significant differences were not: obtained (see Table 31). 
Thus, die average cost for one year achievement across all classes 
was $2,872. The least expensive combination was no aides in the 
primary classes ($1,892) while the most expensive was aides in the 
standard classes ($4,033). Since these are only two-way tables, the 
third factor not shown in each table has been collapsed. 



( 
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Table 32 

Two-Way Tables of Means and Frequencies of Cost: -Achievement: 
Data for the Three Factors of Class, Aides and Size 
The Means are Based on Class Averages of the 
Dollar Cost of an EMP> Pupil Achieving One 
Academic Year (10 Months) 



Class 



a) Aid es 



Primary 



Intermediate 



Across Class 



Aides $3614 

(5) 

No Aides 1892 

(4) 

Across 2849 

Aides (9) 



$3113 

(7) 

2502 

(4) 

2891 

( 11 ) 



$3322 

( 12 ) 

2197 

( 8 ) 

2872 

( 20 ) 



Class 



b) Size 



Pr imary 



Intermediate 



Across Class 



Standard $2666 

(5) 

Increased 3077 

(4) 

Across 2849 

Size (9) 



$3612 

( 6 ) 

2025 

(5) 

2891 

(ID 



$3182 

( 11 ) 

2493 

(9) 

2872 

( 20 ) 



Aides 



c) Size 



Standard 



Increased 



Across Aides 



Aides $4033 

( 6 ) 

No Aides 2610 

( 6 ) 

Across 3322 

Size (12) 



$2161 

(5) 

2258 

(3) 

2197 

( 8 ) 



$3182 

( 11 ) 

2493 

(9) 

2872 

( 20 ) 
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B. Qualitative 

The purpose of this section is to provide an overview of the teacher- 
aide dyad program in action, to report teacher and teacher aide subjective 
impressions, and to generate some working hypotheses regarding those 
features of the dyad which appear to be essential in an optimum teacher- 
aide relationship. Other sections of the final report document the more 
objective findings generated from an analysis of the resulting data. This 
section summarizes the impressions emanating from a consideration of teacher 
and aide responses to an interview questionnaire administered at the con- 
clusion of the demonstration project. The sound tracks of filmed inter- 
views were also analyzed. These teacher and aide reactions to the project 
and to the teacher-aide interactions were captured on the film Teacher Aides , 
produced and disseminated by the administering agency. The film is available 
for further study by the interested reader. 

The research investigators anticipate that the information gained from 
these narrative reports and empirical impressions will complement the study 
findings and will be useful for administrative decision mailing. Information 
pertinent to the relevant motivational and interpersonal values held by 
generally successful team matchings can assist leadership personnel in 
modifying current administrative practices and decision-making processes 
as these relate to the use of paraprof essionals in special education. 

When the project was initiated, paraprof essionals were a rare breed 
in special education with the exception of programs for the deaf. Wisconsin 
school districts were employing approximately a dozen teacher aides in 
school year 1966-07. This project through its dissemination and inservice 
components has had a statewide impact in demonstrating the feasibility of 
utilizing teacher aides in special education in general. Its influence 
is readily reflected in the data for paraprof essionals employed in 
special education in school year 1969-70 where the number has grown 
to 169 in three brief years. Careful analysis of the empirical impres- 
sions and reactions of successful teacher-aide dyads and. teams by local 
leadership personnel should help to reduce the error in teacher aide 
assignments and function designations. 

Each of the (1) general observations is followed by a (2) basic 
premise summarizing the hypothesis generated by subjective observations 
of teachers and aides interviewed regarding the project. These basic 
premises are, in turn, followed by (3) a series of direct quotes of 
administrators, teachers, and aides surveyed during and at the close 
of the project. Each quote has been included in a cluster of positive 
and negative reactions to the project and to the teacher aide concept 
in general. The quotation is preceded by a designation of teacher (T), 
administrator (A), or teacher aide (TA). Thus, the reader is afforded 
impressions and reactions from the real world of the teacher-aide dyad 
while the basic premises are documented by actual statements of project 
participants. 
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General Observations 

In its original conception this research investigation was concerned 
with the manpower shortage in special education, v;ith the reed for new 
innovative approaches in educational arrangements utilizing parnprofessionals , 
and with the feasibility of increasing traditional primary and intermediate 
EMR class enrollments without impairing, and possibly, actually improving 
the learning efficiency of pupils enrolled in the participating units. 

The review of the literature on teacher-aide programs (see Chapter 11) 
has further clarified the purposes of teacher-aide programs and has helped 
to conceptualize their basic intents. The literature suggests that the 
purposes of a teacher-aide program can be collated under two relatively 
distinct categories, each of which have administrative and research 
significance. These include: 

(1) purposes which are primarily teacher-pupil oriented 

(2) purposes which emphasize needs of a given subpopulation from 
which teacher aides are recruited and trained 

This project was clearly conceptualized as being teacher-pupil 
oriented, one in which the professionalization of teaching and the 
individualization of learning was paramount. The provision of employ- 
ment and nev? career opportunities involving untapped human resources 
was only a secondary concern of the project. 

More specifically, teacher-aide programs with teacher-pupil oriented 
purposes enable the classroom teacher to devote more time to professional 

activities. Four primary goals can be consistently identified: 

(1) To enable the teacher to devote more of her time to hear 
teaching responsibilities; 

(2) To enable more individualized instruction; 

(3) To relieve the teacher of clerical duties; and 

(4) To enrich child-adult relations, i.e., a second adult gives 
the child an alternative person to relate to, to work with, 
and to serve as a model. 

Blessing (1967), Green (1966), and Cruickshank and Haring (1957) have all 
emphasized these goals as a basis for vitilizing teacher aides in special 
classrooms. Blessing (1967, p. 107), for example, emphasized the notion 
that 11 . . .an aide in a classroom can relieve the teacher of a tremendous 
amount of work and facilitate the professional task of the instructor. ’ 

An additional purpose for introducing a paraprof essional into a 
special education program has been the possibility of increasing the 
number of students per teacher, thus reducing the critical manpower 
problem in this area. Gi^een (1966) and Blessing (1967) have both made 
references to this potential value of teacher aides. 
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How well these goals were achieved in the current project is partially 
clarified in the quantitative results and discussion sections of this report* 
The admittedly more biased reactions of the participating teachers and 
paraprof essionals to some of these stipulated goals will be reported in 
subsequent portions of this section. 

However, it should be noted that exposure of paraprof essionals to 
special education learning environments over the period of the project 
did, in fact, lead to the alternate purpose of providing employment and 
new career opportunities for a number of the teacher aides in the project. 
Actually the use of aides on the basis of their ability to satisfy particular 
situational needs has opened up a valuable sociological concept, i.e., the 
employment of economically and/or disadvantaged persons in school tasks 
appropriate to their competence. While the primary reason for employing 
such personnel was to enhance learning situations, it soon became readily 
apparent that their employment as an aide was accompanied by a dignity 
and integrity that injected a positive belief in upward mobility. Initially 
these teacher aides were employed at the hourly rate of $2.05. Upon 
completion of the project, all twelve remaining aides were absorbed within 
the Milwaukee Public Schools* special education mainstream as continuing 
employees under local and state support. As of January 1, 1970, these 
aides were reportedly receiving $3.16 per hour. Currently the maximum 
hourly rate they can earn after one year's experience as an aide is $3.36. 



PREMISE I: THE UTILIZATION OF TEACHER AIDES IN SPECIAL EDUCATION PROVIDES 

EMPLOYMENT AND NEW CAREER UDDER OPPORTUNITIES, PARTICULARLY AMONG TEE 
ECONOMICALLY AND/OR EDUCATIONALLY DISADVANTAGED. TEACHER AIDE EMPLOYMENT 
IS ACCOMPANIED BY A DIGNITY AND POTENTIAL FOR UPWARD MOBILITY. 



Positives 



T — . . and let's face it, we are not that good in all of these areas 

(music, art, physical education ). My inadequacies I am willing to 
face up to and I am crying lior help. I need help in Phy.Ed., 

I need help in music, I need help in art . . ." 

A — ”The paths of upward mobility of the aide should be explored, i.e., 

what is the end road for her? Is it a superaide, or should the way be 
deliberately opened to allow the aide to become part of the teaching 
profession on par with teachers?” 

A — ”. . . it is recognized that teacher aide employment is accompanied 

by a dignity and integrity that injects a solid hope of upward mobility.” 

TA — "At the same time it requires the type of personality of someone who 
is willing to take directions.” 
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Negatives 
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A — "The opinion of salary seems to be a point of concern. This should be 
considered from both an absolute point of view and also a relative 
point of view with respect to the salary differential between the 
teacher and the aide. 11 

A — 11 . . . and believe me, there are a lot of people who are rapping 
us for doing some of the things that you are doing, rapping us in 
the sense that we are cheapening the teaching process. A lot of 
the esoteric people in the field are saying, 'aren’t you cheapening 
the teacher’s role? 1 I happen to disagree with this 100%." 

TA — "There is one question we have touched lightly on. V?e are on an 
hourly wage. There is one great injustice, that I wish you people 
would do something about and that’s social security. Any job you 
get any place, scrubbing floors, just anything, you are covered 
by social security. Now we are supposed to be paraprofessionals , 
and we’re not covered, and I don’t think it’s fair." 



Another interesting finding of the project, and one related to the 
above premise, is the potential of teacher aide employment as a recruit- 
ment device for special education. Depending upon their background, 
experience, and competence, some aides sensing their potential may, with 
assistance, enroll in a progressively more demanding teacher preparation 
sequence leading to full teacher certification. Further, if the future 
development of paraprofccsionals should lead to greater differentiation 
of role and function based upon level of competence (e.g., school aide* 
teacher aide, or school- community aide), the utilization of former 
teachers and those with only partial training in education may be 
facilitated by employment as a "teaching" or "instructional" aide. 

Conceivably some individuals with prior or partial backgrounds in education 
(or related disciplines) may prefer not to be responsible for the total 
scope and sequence of a program and may, instead, elect to function in 
a helping capacity to the professional teacher. 

At the close of the first year of the project two of the aides 
(2 of the 12 or 16%) returned to school with the expressed intent of 
attaining credits for certification as teachers of the retarded. These 
aides were typically those who had already completed several years of 
college work. After the second year, at least 4 of the 12 aides (33%) 
in the project were enrolled in evening courses leading towards certification 
as a special education teacher. Thus, six project aides over a two-year 
period enrolled in a teacher-training sequence following exposure to 
special education as a paraprofessional. 



PREMISE II: UTILIZATION OF PARAP ROF E S S IONA L S IN SPECIAL EDUCATION PROVIDES 

EXCELLENT RECRUITMENT OPPORTUNITIES FOR TEACHER EDUCATION. FURTHER, IT 
OPENS UP AN UNTAPPED MANPOWER RESERVOIR OF PERSONNEL CAPABLE OF PERFORMING 
MORE LIMITED FUNCTIONS THAN A FULLY QUALIFIED PROFESSIONAL. 
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Positives 



T — “Special competencies of the aides have provided enrichment 
opportunities for the pupils, 11 

T — “If you are fortunate enough to have as your aide a teacher who 
quit because she had little children and now is coming back as 
an assistant, she can do a great deal of different type of things 
than the aide who has always been a housewife , . 

A — . .1 would sav that I think we should use all the knowledge and 

skills that we have at this particular time in hiring aides and in 
indicating to the teachers what particular skills the aide seems to 

have . . 

A — “Some aides, sensing their competence, may, with assistance, enroll 
in progressively more demanding programs leading to full teacher 
certification." 

A — ’’Teachers can and should assume a role in increasing the competencies 
of aides.” 

A — “Studies show a high percentage of aides become Interested in teaching 
anl pursue course work along with their on-the-job training.” 

A — “Proper use of aides in seen as a way of enhancing the professionalism 
of certified and qualified teachers. We are also finding that most 
schools are liberalizing their use of aides, permitting either 
officially, or more often unofficially, the use of aides in assisting 
with the instructional tasks and instructional-related tasks.” 



T — “One situation was temporarily somev, 7 hat volatile when a white teacher 
requested her black teacher aide to take some instructional materials 
out to her car. Other regular black teachers in the building observing 
this use of an aide expressed some resentment. The black on-site project 
coordinator was helpful in quickly 'cooling 1 the situation by indicating 
the limited background and training of the aide in question.” 



As one perceived by pupils as an adult authority figure in the school 
setting, the aide must be competent in reading, writing, speaking and 
computing. Beyond these fundamentals, the qualifications required of the 
aide may be determined by the tasks he is expected to perform. If special 
training is required, appropriate training programs should be developed by 
schools in which the aides will serve. Program leaders within the school 
system should be augmented by outside instructors from universities and 
elsewhere (Slagle, 1969). 

Originally, the inservice thrust in terms of the paraprofessional 
working in the school situation was aimed at the teacher aides employed 
for the project. In fact, the political realities required the directors 
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of the project to accentuate the training of aides to work with teachers. 

The agenda for the inservice training of the teacher aides, coordinated 
by the on-site project coordinator follows on the next page. Forty-four 
clock hours were involved in this orientation for the teacher aides. On the 
other side of the coin, training teachers to work v?ith paraprofessionals 
received restricted emphasis in the early stages of the project. 

The skills and personality of the teacher are critical variables to be 
considered in designating the initial role and function of the teacher aide. 

The ability of the teacher to implement an instructional program with the 
appropriate scope and sequence based upon pupil needs, and utilizing the 
proper instructional techniques and materials, are critical variables. The 
teacher’s ability to translate her strategies to another individual, and 
his or her willingness or capacity to share their program with another, will 
greatly effect the manner in which an aide will be utilized. This is true 
even if a particular role and function has previously been designated for 
the aide. A teacher assigned an aide will need to develop, if they do not 
already have them, both administrative and supervisory skills if they are to 
properly and effectively utilize an aide (Contrucci, 1968). 

It soon became apparent that for a maximum payoff attention should be 
given to training teachers to work with aides as well as aides working with 
teachers. Thus, during the summer following the first semester of the project 
a special study institute was inaugurated focusing on better utilization of 
paraprofessionals by teachers in the project. Throughout the conference a 
continuing and recurring theme was the need for teachers who are going to 
have aides, and who have certain expectancies as to the aide’s role, to be ^ 
partners with local leadership personnel in orienting new aides to their 
functions . 

A parallel concept repeatedly stressed at the conference was the theme 
for a teacher of the 70* s to function as an organizer, an expediter, or as 
a decision maker. In order to use a teacher aide effectively, it v?as thought 
necessary that the teacher first have a very clear vision of her own role as 
a teacher. She needs to understand the hierarchy of her ovjn instructional 
tasks, and then decide which ones fully utilized her skills and training 
and which ones best involve her simply as an organizer, an expediter, or 
as a director. 

It was further suggested that, in addition to the series of orientation 
training sessions for teachers and aides, it would seem well to plan at least 
one all-day session before the opening of school, right in the assigned school 
and with the assigned teacher and the principal. Most of the session would 
probably focus on school procedures to acquaint the aide with the school 
physical plant, schedule, entire school program, community, and to plan with 
the teacher. In this way the pre-servfce training of principals, teachers, 
and aides would be facilitated. 

A further concern and felt need expressed by participants at the conference 
was the imperative need for teacher training institutions to incorporate under- 
standings, skills and techniques in the use of paraprofessionals in the 
curriculum of special educators. Much of the original anxiety of teachers 
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IN SERVICE TRAINING OF TEACHER AIDES 



( 



December 1, 1966 

December 6, 1966 
December 8, 1966 

December 14, 1966 
December 15, 1966 
January 4, 1967 
January 11, 1967 

January 18, 1967 

January 20, 1967 

January 27, 1967 

February 13, 1967 
March 27, 1967 
May 22, 1967 



9 A.M. to 12 Noon 
The Role & Function of An 
Aide in the Special Class 
Setting 

9 A.M. to 12 Noon 
Interpersonal Relationships 

9 A.M. to 12 Noon 
Techniques & Methodology 
Utilized in Working with 
the EMR Child 

9 A.M. to 12 Noon 

Ethics Involved in Terms of 

Professional Information 

Full Day - Tour of Goodwill 
Industries and The Ranch 



9 A.M. to 12 Noon 

Use of Audio Visual Equipment 

Use of Ditto Machines 

9 A.M. to 12 Noon 
Filling in Forms, Recreation 
for EMR Child, Blue Cross, 
S.S., etc.. Observe Trainable 
Class 

Lecture: Psychological^ and 
Slides on the EMR Child 

Full Day Tour - Southern 
Colony 

Organization and Placements 



- Mrs. Sarah Scott 
Coordinator 



- Mrs. M. Coulson 
School Social Worker 



- Mrs. Sarah Scott 
Coordinator 



- Mrs. Pauline Coggs 

Supervisor - Lay Workers 



- Mr. Bierman 
Mrs. Scott 



- Mr. Michael Swenson 

- Mrs. Lillian Miller 



- Mrs. Sarah Scott 
Pleasant View School 



- Dr. John Jackson, Supervisor 
Psychological Services 

- Mrs. Sarah Scott 
Coordinator 

- Mrs. Sarah Scott 
Coordinator 



4 P.M. to 5:30 P.M. General Project Discussions 

4 P.M. to 5:30 P.M. General Project Discussions 

4 P.M. to 5:30 P.M. Subjective Impressions in Regard 

to Project, Also Turn in 
Evaluations 



( 
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who were approached to participate in the project appeared to be related 
to lack of information and training with respect to their role as an 
expeditor and as a decision maker in utilizing human and non-human 
resources. On the other hand, those teachers who had participated in 
the project were in agreement that investment in aide training* and 
ingenuity in utilizing the teacher aide, pays dividends in classroom 
interactions. 



P REMISE III : APPROPRIATE AIDE TRAINING SEQUENCES SHOULD BE DEVELOPED BY 

THE SCHOOLS" IN WHICH THEY WILL SERVE AND BY THE TEACHERS WITH WHOM THEY 
WILL WORK AUGMENTED BY QUALIFIED OUTSIDE CONSULTANTS. 



P osi t ives 

T — n I think that the actual value is really in proportion to the 

teacher's ingenuity in utilizing the aide and in her willingness to 
invest time in a little development of the aide’s skills." 

A — "The paraprofessional should become familiar with the public schools 
as institutions, the professional responsibilities and ethics of 
teaching - as well as the major goals, special programs, procedures 
and policies of the school." 

A — "Teachers can and should assume a role in increasing the competencies 
of aides. 11 

A — "It rests upon the administration at that point to get teachers who 
apparently have the capacity to take on this rather critical 
responsibility. A lot of the training before and during will be 
inadequate or immaterial if the teachers themselves are not able to 
carry on the training aspect with the aide . . ." 

A — 11 . « . the qualifications required of the aide may be determined by 

the tasks he is expected to perform. If special training is required, 
appropriate training programs should be developed by the schools in 
which the aide will serve. Program leaders within the school system 
should be augmented by able outside instructors from universities and 
elsewhere." 

A — "Programs should include basic knowledge of school operations and 

procedures so as to enable the aide to become an integral part of the 
school staff. Also, certain skills for working with children may be 
identified as basic to all aides regardless of grade level or subject 
assignment." 

Negatives 

T — "The question that keens coming to my mind is* ’shouldn't the teachers 
who are going to have the aides then be much more a partner in the 
whole business so that the actual training of the aides is a combined 
type of operation?'" 
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T — 11 . • . in some way it should be made much more clear to the principal 
in charge as to what the aide's role is in the classroom . . ." 

TA — 11 . • • but I would have felt better taking that class if I had been 
shown once in training about record keeping, about all those 
different types of records you have to keep, attendance and that sort 
of thing." 



PREMISE IV : APPROPRIATE PRE-SCHOOL WORKSHOPS, INSERVICE, AND ON-THE-JOB 

TRAINING PROGRAMS SHOULD BE DEVELOPED FOR BUILDING PRINCIPALS AND TEACHERS 
WHO WILL BE UTILIZING PARAPROFESS IONALS . TEACHERS MEED TO DEVELOP NECESSARY 
ADMINISTRATIVE/SUPERVISORY SKILLS IN WORKING WITH AIDES AND BE ABLE TO 
CLEARLY CLARIFY THEIR INSTRUCTIONAL GOALS AND EXPECTANCIES FOR THE AIDE. 



Positives 

T — "I think you must remember that if the teacher can't relate to the 
aide what the goals and objectives are for the day, how are the 
children going to understand what they are supposed to be learning 
and what their goals are." 

T — "... I like to think of a teacher aide as an investment, not a 
liability, but as an investment." 

T — "In the area of planning we have to determine, first of all, what we're 
going to teach, to whom it will be taught, and which materials are 
going to be most useful. Once these technical level decisions have 
been made by the trained teacher, we can use the aide to extend the 
teacher's effectiveness in preparing the needed materials." 

T — "One's whole day is going to be much more effective as far as teaching 
and it will require a higher level of achievement in teaching because 
one has been forced to clarify his goals and objectives to someone 
else." 

T — "You do better planning, not just on a day-to-day basis, but on a 

long-range planning basis because this aide is going to be watching 
you all year as a teacher ..." 

T — "When you take on the responsibility of working with another adult in 
your classroom, you just have to be a more effective teacher." 

A — "A pre-service training program which would be a joint training program 
for teachers, principals as well as aides is recomended. Previous 
studies indicate a vital factor in the success of employing and 
utilizing aides effectively is the ability of teachers and administrators 
to accept such a program positively." 

A — "It tends to put 'starch* in their teaching when being observed by 
some other adult in the classroom" 
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A — 11 . . . the teachers themselves then must pet to be pretty sensitive 
to the learning problems of children because they, in turn, must 
communicate back to the aide so that the aide is sensitive to the 
kinds of learning problems that the child has. 11 

A — l! It is recommended that inservice programs be established to 

acquaint principals and teachers with the types of assistance that 
can be obtained from the paraprofessional." 

TA — ". . . and it doesn't take long for the teacher and the aide to 
have more or less a certain set of signals, too, without even 
stopping . . . you know immediately what your teacher v/ants you to 
do . . . just by a lift of her eyebrow . . ." 



T — "We need more opportunities to verbalize our concerns regarding the 
role and function of teacher aides and they with us*" 

T — "I would say that a salary differential or allotment for the teacher 
who takes on an aide could give new insight into her role as one of 
training. If they take on this type of responsibility they should 
be compensated because they can be held more accountable for the type 
of training they performed. n 

T — "I felt we should have had much more opportunity to relate to the 

people in charge of the program in terms of what we were finding as 
we worked along in those relationships and in conjunction with what 
they expected. 1 * 

T — "It should be made much more clear to the principal in charge as to 
what the aide's role is in the classroom and to the teacher and to 
the children . . 

A — "... and the teachers evidently did not specify even direction, 
but just left the issue hanging." 

A — "It was apparent that many of the teachers were unable or unwilling 

to answer the aides 1 questions about why they did things in a certain 
way and to explicate the goals that they were trying to achieve in 
doing certain activities in the classroom." 

TA — "I did feel it would have been helpful to have the project teachers 
and the aides get together occasionally and communicate rather than 
always having the teachers and aides meeting separately." 



PREMISE V: TEACHER TRAINING INSTITUTIONS SHOULD BE RESPONSIBLE FOR 

INCORPORATING CONCEPTS AND SKILLS OF TEACHER-AIDE RELATIONSHIPS IN THE 
SPECIAL EDUCATION TRAINING SEQUENCES. 



A — "Continuing and timely training of aides will enhance their value 
to the school. On-the-job training should be planned and provided 



Negatives 



Positives 
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A — "l think the conclusion is rather obvious that we in the school 

business are going to have to find ways of making teachers go farther, 
some way of stretching them in the leadership roles, like the concept 
of the master teacher . . . and then augment them with mcny things: 
with hardware, with software, with teacher aides.” 

A — "Teaching teachers to use aides effectively is the key to expanded 

teacher- aide programs. One need that so far is almost totally unmet 
is the inclusion of training in the use of aides in teacher education 
courses . . . since aides are a permanent and growing part of 
American education, it is essential that training for their use 
be provided . . 

A — ”lt is recommended that inservice programs be established to acquaint 
teachers with the types of assistance that can be obtained from the 
paraprofessional. ” 

Slagle (1969) in a paper described the official position of the 
Wisconsin Department of Public Instruction as it relates to the use of 
teacher aides in the classroom. In this paper, he indicated that it is 
appropriate that the professional teacher be afforded useful resources, 
both human and non-human, to carry out his responsibility to meet pupils' 
learning needs. Boards of education may enable the use of teacher aides. 
Their actual employment is properly a professional determination involving 
teaching staff and administration. When boards of education have authorised 
the use of teacher aides, and certified faculty have elected to use them, 
administration should see that the lines of responsibility between aides 
and individual teachers or groups of teachers are clear. 

The aide, then, is limited to assisting the certified teacher. He may 
not be assigned professional teacher responsibilities such as diagnosing 
educational needs, prescribing teaching-learning procedures, and evaluating 
the effects of teaching. He is regarded as an extension of the teacher, 
as an assistant who performs only at the bidding of the teacher. The aide 
does not reduce, remove, or transfer the certified teacher's authority or 
responsibility. 

In order to facilitate the proper utilization of teacher aides in 
consort with the above-stated educational agency policies, Blessing (1967) 
provided the teachers and teacher aides in the project with an illustrative 
listing of teacher aide functions and types of duties. These projected 
functions follow: 

Classroom 

(1) Prepare classroom for use each morning; proper ventilation, lighting; 
put everything in proper order for the day - emphasize neatness. 

(2) Keep bookshelves, reading tables, and chairs in reading circle neat 
and orderly; well-arranged books and workbooks. 

(3) Assist children in keeping desks and storage places neat. 
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(4) Prepare for use and return to proper storage places needed teaching 
aids, such as: film strip projectors, screen, film strips, record 
player, etc. 

(5) Keep teaching aids in neat storage and prepare for use when needed by 
teacher; return to orderly place when no longer needed - such as 
number games, word cards, etc. 

(6) Assist in assembling, putting up, and dismantling bulletin board 
displays; keeping them neat, refreshed, and current. 

(7) Maintain a neat classroom at all times. 

(8) Keep chalkboards clean and ready for use. 

(9) Assist in caring for plants, aquariums, etc. 

Playg round 

(1) Supervise children passing from classroom to playground. 

(2) Prepare and assemble materials for games, etc. 

(3) Assist in physical education activities. 

(4) Assist in supervision of playground with other teachers on duty; 
may relieve one teacher at a time. 

Teacher 

(1) Assist in use of filmstrip projector, filmstrips, record player, 
and other audio-visual aids. 

(2) Consult with librarian and make it possible to utilize more fully the 
materials from the library in enriching a unit being taught. 

(3) Assist teacher by helping small groups of children understand and follow 
instructions on seatwork vjhile she works with another group uninterrupted. 

(4) Assist in art classes in order that more media may be used; prepare 
materials in advance, such as mixing paint, cutting paper, sorting, 
and gathering materials. 

(5) Assist in group and individual science experiments. 

(6) Read stories for children during story time, rainy days, or when a 
child needs individual attention. 

(7) Assist teacher in making files, keeping them in order, mounting 
pictures, etc. 

(8) Maintain order if the teacher is called from the room for a few minutes. 

(9) Assist the teacher in accompanying class on field trips. 
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(10) Make charts and word cards as directed by the teacher, 

(11) Assist the teacher in individualized programs of study. 

(12) Provide individual help and direction for programmed materials. 

(13) Provide direction in concrete aids for mathematics. 

(14) Help teachers put greater "goal specificity" into their instruction. 

(15) Function as an "interpreter" for the school and the teacher 
clarifying objectives, rules and regulations. Many times the 
aides come from the same neighborhoods and backgrounds as the 
children and speak the same language as the parents. 

Pupils 

(1) Assist children in removing and hanging wraps; in reclaiming the correct 
ones when needed or at the end of the day; provide for neat storage of 
the same during the day. 

(2) Assist in supervision of pupils passing to and from special classes 
such as music, physical education, library# 

(3) Supervise bathroom breaks so that the teacher may continue with small- 
group work uninterrupted. 

(4) Accompany individual children to the school clinic, dental clinic, etc., 
when necessary. 

(5) Distribute and collect student papers. 

(6) Assist with bus duty (at least one classroom teacher on duty). 

(7) Observe children for indications of illness, emotional problems, 
physical defects, and extreme fatigue. 

(8) Work with children during leisure and recreational reading activities. 

(9) Work with children when special practice is needed after skills have 
been taught by the classroom teacher. 

(10) Be aware of children’s intellectual needs through conversation with 
them, listening to their stories and experiences. Children need good 
listeners . 

(11) Help children utilize their independent work and play time. 

(12) Aid in the development of oral speech and language by motivating, 
rephrasing and helping children use verbal mediators with which to 
think and speak. 
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